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By W. F. PRAS., FMB. 
The Law of Association ia the A ; 


Professor H. G. 7.0.8. (Ulustrated) 


Palwontology-—Tabulate Corals—Siberia—Metalliferous Minerals and 
«Rough Ways made Smeoth—Erasmus. Darvwin—Evoiution, Old and New 
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The Last Arctic Expedition-—British Plants—Physies— Units and Physical. 


| SOXENTIFIG SUMMARY. 
Astronomy—Chemistry—Geology ‘and Palseontology— 
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‘OSLER’ GLASS CHANDELIERS 
| WALL LIGHTS & LUSTRES, CHANDELIERS IN BRONZE & ORMOLU. 
DUPLEX AND OTHER LAMPS} 


; ae : In Crystal and Coloured Glass, and fitted with Patent Extinguisher. 
MINTON'S WORCESTER PORCELAIN & STONE CHINA 
eee KEROSENE OIL OF THE FINEST QUALITY. | 

TABLE GLASS OF ALT KINDS 3. 
ORNAMENTAL GLASS, ENGLISH AND FOREIGN. 
Fone MESS, EXPORT, AND FURNISHING ORDERS PROMPTLY EXECUTED. 


BIRMINGHAM :—Manufactory & Show Rooms, Broad Street. Established 180 
LONDON —Show Rooms, 45 Oxford Street, W. 


BRITISH MERCANTILE 


2 
j 


‘CAPITAL, TWO ‘MILLIONS. 
“Accumulated Life Fonds 888.566 


DIRECTO RS. De 
‘Chairman.—JOHN WHITE CATER, Esq. Deputy-Chairman.—CHARLES MORRISON, 
RICHARD BARING, Esq. P. DU PRE GRENFELL, Esq. GEORGE GARDEN NICOL, 
RICHARD BRANDT, Esq. TIN HOGG | JOHN SANDERSON, 
A. H. Esq. Hon. HUGH H. | Baron J. H. W. SOHRODER. 
EDWARD COHEN, Esq. MORGAN, GEORGE YOUNG, Esq. 
HARLES W. MILLS, Esq 


Manager of Fire Department—G. H. the Life Department--HENRY COCKBURN.) 


Medical Oficers—A. H. HASSALL, M.D. ; 0. OREAM, M.D.; HERMANN WEBER, M.D. 
Solicitor—Sir W. B. DRAKE. General Manager—DAVID SMITH, F.R.8.E. 


. FIRE DEPARTMENT. 

Property of every ion, at home and abroad, insured at the most favourable rates, 
- The net premiums for 18 amounted to £915,196 
pet . Pro and every information can be obtained at the CHIEF OFFICE. 
| LIFE DEPARTMENT. | 

x The principles on which this get $26: wes founded, and on which it continues to act, combine the system 
ef mutual assurance with the safety ae trotecting capital and accumulated funds, and thus afford af 
the facilities and advantages whieh can prudently be offered by any life assurance office. Under thes | 
Se the business of the Company continues rapidly to increase. : 

Ninety per cent. of the whole profits is divided among the assurers on the participating scale. 
_ The profits are divided every five years. Policies indisputable after five years. 
Annuities of all kinds are granted, and the rates fixed on the most favourable terms. 


LONDON—61 THREADNEEDLE STREET, E.C. 
WEST END OFFICE—8 WATERLOO PLACE, S.W. 
EDINBURGH—64 PRINCES STREET. | 
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Popular Science Review Advertiser, January 1, 1880. 


For PUDDINGS, BLANC- MANGE, CUSTARDS, 


CHILDREN’S & INVALIDS’ DIE i, 
AND ALL THE USES OF ARROWROOT, 


POLSON’ 
CORN FLOUR 


HAS A WORLD-WIDE REPUTATION, 
AND IS DISTINGUISHED FOR 
UNIFORMLY SUPERIOR QUALITY. 


Sewing Machine. 


m the very highest Excellence in every respect; in Design, Con- 
a ruction, Finish, and Performance ; Simplicity, Ease of Working, 
@ scfulness, Durability. 


ent, Carriage Paid and Free of all Cost, for a Months Trial at on 


: Apply to any of our Certified Agents, who may be found i in all Sees 
or to the 
meV ILCOX & GIBBS SEWING MACHINE Co., 150 Cheapside, 
and 185 Regent Stre-t, W., London ; 
e Cross Street, Manchester ; 113 Union Street, Glasgow ; 32 New Road, Brighton ; 
: 15 Mercery Lane, Canterbury ; ; 19 Market Street, Nottingham. 


L. IV.—NO, XII. (N. 8.) Lasts Post Free. 1 


. 
| 
| 
| 
| 
Wes 
. 
ave 
"a 
Ki 
te] 
° 


THE AQUARIUM: Its Inhabitants, Struc. 


ROYAL INSTITUTION OF GREAT BRITAIN, 
~ ALBEMARLE STREET, PICCADILLY, W. 


LECTURE ARRANGEMENTS BEFORE EASTER, 1880. 
Lecture Hour, 3 o’Clock, 


CHRISTMAS LECTURES. 
PROFESSOR TYNDALL, D.C.L., F.R.S.—Six Lectures on Arr PROFESSOR DEWAR, M.A., F.R.S.— Eight Lectures on 


AND WATER; on December 27 (Saturday), 80, 1879 ; Jan. 1, 38, RECENT CHEMICAL PROGRESS; ; on Thursdays, Jan. 29 to 
6, 8, 1880. One Guinea the Course. Children under sixteen, | March 18, One Guinea. 
* Half-a-Guinea. PROFESSOR T. RUPERT JONES, F.R.S.—Three Lectures on 
PROFESSOR EDWARD A. SCHAFER, F.R.S.—Ten Lectures Coa; on Saturdays, Jan. 17, 24,31. Half-a-Guinea. 
#6n THE PuysioLocy or MuscLe; on Tuesdays, Jan. 13 to PROFESSOR ERNST PAUER.—Three Lectures on HANDEL, 
_ March 16.. One Guinea. SEBASTIAN BACH, AND JOSEPH Hapyn. With Musical Illus. 
H. HEATHCOTE STATHAM, Esq.—Two Lectures on MopERN trations. On Saturdays, Feb. 7, 14,21. Half-a-Guinea. 
ARCHITECTURE SINCE THE RENAISSANCE; on Thursdays, Jan. Four Lectures, on History or LITERATURE, on Saturdays, 
15 and 22. Half-a-Guinea. Feb. 28, March 6, 18,20. Half-a-Guinea. 


Subscription (to Non- Members) to all the Courses during the Season, Two Guineas. Tickets issued daily. 
-Mempers may purchase not less than Three Single Lecture Tickets, available for any Lecture, for Half-a-Guinea. 


The Frimpay EvENING MEETINGS will begin on January 16th, at8 p.m. Proressor Dewar, F.R.S., will give a Discourse (Studies 
on the Electric Arc) at 9p.m. Succeedin eg will probably be given by Dr. W. B. CARPENTER, PROFESSOR J. MARSHALL, 
Dr. Hueoins, Mr. W. H. Preece, Rev. R. Hawers, Mr. F. J. BRamMweuu, Mr. H. N. Dr. CG. SIEMENS, 
PROFESSORS TYNDALL ‘and Huxtey, Lorp Reay, Mr. G. J. Romanges, M. LEcog DE BorsBaupRAN, Mr. W. H. Pouwock, PROFESSOR 
FRANKLAND, Mr. H. H. SrTarHam, Mr. W. SPOTTISWOODE, and Mr, Warren DE La Rue. To these Meetings Members and their 
Friends only are admitted. 


Persons desirous of becoming Members are neue to appl hes Pe Secretary. When ——— they are admitted to all the © 


Lectures, to the haga, Lobia Meetings, and to the Library and Reading Rooms; and their Families are admitted to the Lectureg 
at a reduced charge. Payment: First batcatch Ten Guineas; atterwards, Five Guineas a Year; or a composition of Sixty Guineas. ~— 


BOGUE’ Ss Demy 8vo. with 80 Illustrations, post free, 1s, ld, 


HALF-HOUR VOLUMES. HOW TO CHOOSE A MiGROSCOPE, 


By a DEMONSTRATOR. 
London : 


THE GREEN LANES: ‘A Book for a DAVID BOGUE, 3 St. Martin’s Pica. Ww. C, 


Country Stroll. By J. E. Taytor, F.L.S., F.G.S. 
Tllustrated with 300 Woodcuts. Fifth Edition. Ready, in One Vol. Atlas Folio, pp. 46, and 24 Plates, 
Crown 8vo. cloth, 4s. | cloth, price 15s, 


THE SEA-SIDE: or, Recreations with | THE STARS IN THEIR COURSES. 


Marine Objects. By J. E. Taytor, F.L.S., F.G.S. A two-fold Series of Maps, with a Catalogue, stating | 
flustrated with 150 Woodcuts. Fourth Edition, | the Magnitudes according to the B. A. C., Proctor, 


Crown 8vo. cloth, 4s. Argelander, and Heis, and showing how to identify, 
09 : Meee § time of the year, all Stars down to the 5°6 
GEOLOGICAL STORIES: A Series of ; itude (inclusive) of Heis, which are clearly 


Autobiographies in Chronological Order. By viak le in English latitudes. The work can also be 


J. E. Tartor, F.L.S., F.G.8. Numerous Tilustra- ’| purchased in Sheets (price lls. 6d.) so that -_ Maps 
tions. Fourth Edition. Crown 8vo. cloth, 4s, - | can be mounted separately, if desired. 


London: TRUBNER & Co. , Ludgate Hill. 


Crown 8vo. cloth extra, 6s. COLOURED PLATES. 


THE MICROSCOPE: A — Guide to | ORE THROA T: 


the Use of the Instrument. By E. LANKESTER, | Its Nature, Varieties, and Treatment, including the 
M.D., F.R.S. With 250 Illustrations. Sixteenth | connexion between Affections of the Throat and other 
Thousand. Feap. 8vo. cloth plain, 2s. 6d.; | Diseases. By Prosser James, M.D., Lecturer on 
coloured, 4s. Materia Medica and Therapeutics at the London 


THE TELESCOPE: A Popular Guide to | Hospital, Physician to the Hospital for Diseases of | 


its Use asa means of Amusement and Instruction. the Throat and Chest, &. 


By R. A. Proctor, B. With Illus- London : 
Feap. 8vo. cloth, 2s. 6d, | CHURCHILL, New Burlington 


THE STARS: A Plain and Easy Guide to | LIVING SPECIMENS FOR THE MICROSCOPE, 


the Constellations. By R. A. Proctor, B.A. 
Illustrated with 12 Maps. Tenth Thousand. Demy Specimen Tube, One Shilling, Post free. 


4to. boards, 5s. | _ | Twenty-six Tubes, in course of Six Months, for £1 1s. 


ENGLISH ANTIQUITIES. By 
Jewsrr, With300Woodcut. | ,DUting the last quarter the following Objects have 


Second Edition. Crown 8vo. cloth extra, 5s. | Lacinularia socialis, Stephanoceros Eichhornii, with 


ENGLISH FOLK-LORE. By the Rev. Vorticella, &c., Stentor Milleri, Diaptomuscastor, Hydra 


a vulgaris, Bosmina lon irostris, Asplanchna Brightwellii, 
T. F. DyEr. Second Edition. | cerat hylli, versatilis, Hydrodictyon 


Crown 8vo. cloth, 5s, | utriculatum, Peridinium tabulatum, Draparnaldia glo- 


merata, Stentor Barretti, Lophopus crystallinus, each 


trated with numerous Woodcuts. Second Edition, Price List on application, with stamped addressed 


rown 8vo. cloth extra, 5s. - envelope. 
Portfolio of Drawings, No. 1, 1s. No. 2 nearly ready. 


DAVID BOGUE, 3 St. Martin’ Place, W.C. | THOMAS BOLTON, 17 Ann Street, Birmingham. 
2 | 
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MR. MURRAY’S LIST. 


A HISTORY OF ANCIENT GEOGRAPHY AMONG THE 


GREEKS AND ROMANS, from the Earliest Ages till the Fall of the Roman Empire. By 
E. H. Bunsury, F.R.G.S. ‘With Index and Maps. 2 vols. 8vo. 42s. 


A SKETCH OF THE LIFE OF ERASMUS DARWIN. By 


CHARLES DarwIN, F.R.S. With a Study of his Scientific Works by ERNEST KRAUSE. Translated by 
W. 8S. Dattas. Portrait and Woodcuts. Crown 8vo. 7s. 6d. 


WORKS BY CHARLES DARWIN, F.R.S. 
A NATURALISTS VOYAGE ROUND THE | THE VARIOUS CONTRIVANCES BY 


WORLD. Crown 8vo. 9s. WHICH ORCHIDS ARE FERTILIZED BY 
ORIGIN OF SPECIES, BY MEANS INSECTS. Woodcuts. Crown 8vo. 9s. 
OF NATURAL SELECTION. Woodcuts. Post | INSECTIVOROUS PLANTS. Woodcuts. 
Svo. 73s.6d. Crown 8vo. 14s. 
THE VARIATION OF ANIMALS AND | THE MOVEMENTS AND HABITS OF 
PLANTS UNDER DOMESTICATION. Wood- CLIMBING PLANTS. Woodcuts. Crown 8vo. 6s. 
cuts. 2 vols. Crown 8vo. 18s. THE EFFECTS OF CROSS AND SELF- 
THE DESCENT OF MAN, and SELECTION FERTILIZATION 1n THE VEGETABLE KING- 
IN RELATION TO SEX. Woodcuts. Post 8vo. 9s. DOM. Crown 8vo. 12s. | 
THE EXPRESSION OF THE EMOTIONS IN | THE DIFFERENT FORMS OF FLOWERS 
MAN AND ANIMALS. Illustrations. Crown ON PLANTS OF THE SAME SPECIES. Wood- 
8vo. 12s, cuts. Crown Svo. 10s, 6d. 


THE ASCENT OF THE MATTERHORN. By Epwanp WuyMPEr. 


‘With 2 Maps and 100 Illustrations. 340 pages. Medium 8vo. 10s. 6d. 


This is a condensed and cheaper edition of ‘SCRAMBLES AMONGST THE ALPs,’ with fresh matter and 
additional illustrations. 


THE.HISTORY OF BRITISH COMMERCE, AND OF THE 


ECONOMIC PROGRESS OF THE NATION FROM 1763 TO 1878. By Leone Levi, F.8.A. New and 


Revised Edition. 8vo. 18s, [Nearly ready. 


THE FIRST BOOK OF NATURAL PHILOSOPHY. An Intro- 


duction to the Study of Statics, Dynamics, Hydrostatics, Light, Heat, and Sound, with numerous 
Examples. By SamurL Newt, M.A., D.D., Fellow of University College, London. New and Enlarged 
Edition. Small 8vo. 3s. 6d. 


ELEMENTS OF MECHANICS, INCLUDING HYDRO- 


_ STATICS. With numerous Examples. By SamMvueEL Newrn, M.A., D.D., Principal of New College, 
London, and Fellow of University College, London. New and Enlarged Edition. Crown 8vo. 88. 6d. 


THE CONNECTION OF THE PHYSICAL SCIENCES. By. 


Mary SOMERVILLE. 10th Edition. ‘ Portrait and Woodcuts. Post 8vo. 9s. - 


PHYSICAL GEOGRAPHY. By Mary Somervitis. 7th Edition, cor- 
rected and Revised. Portrait. Post 8vo. 9s. 


KIRKES’ HANDBOOK OF PHYSIOLOGY. By W. Morrant Baker, 


F.R.C.S., Lecturer on Physiology and Assistant-Surgeon to St. Bartholomew’s Hospital, and Surgeon to 


the Evelina Hospital for Sick Childzen. 9th Edition, revised. With 400 Hlustrations.. Post 8vo. 14s. 


THE STUDENT’S ELEMENTS OF GEOLOGY. By Sir Cuar.es 


LYELL, F.R.S. With 600 Woodcuts. Post 8vo. 9s. 


MEMOIR AND CORRESPONDENCE OF CAROLINE HER- 


SCHEL, Sister of Sir William and Aunt of Sir John Herschel. By Mrs. Joun HERSCHEL. New and 
Revised Edition. Portraits. Crown 8vo. 7s. 6d. 


METALLURGY: The Art of Extracting Metals from their Ores. 


and Adapting them to Various Purposes of Manufacture. By JOHN PERCY, M.D., ¥. R.S. With numerous 
Illustrations. 8vo. 


Ist Division.—FUEL. COAL, FIRE-CLAYS. New Edition. 30s. 


2NnD Division.—COPPER, ZINC, and BRASS. New Edition. [In the Press. 

38RD Division.—IRON and STEEL.. New Edition. [In Preparation. 

4TH Division.—LEAD, including Part of SILVER. 30s. : 

STH Division.—SILVER, and GOLD. Part I. 30s. [ Just Ready. 

6TH Division.—GOLD, MERCURY, PLATINUM, TIN, NICKEL, COBALT, ANTI- 
MONY, BISMUTS, ‘ARSENIC, and other Metals. [In Preparation. 


JOHN MURRAY, ALBEMARLE STREET. 
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1, Tae Lorps or ADREs. 


HODDER AND STCUGHTON 


HAVE JUST PUBLISHED :— 


THE BRITISH QUARTERLY REVIEW. No. CXLI. Price 6, § 


(or 21s. per annum, post free). Containing— 


5. 1s ScoruanD Raprean? 
2. GLIMPSEs OF THE NEw GOLD AND SILVER §. Tue Curistiar or Gop. 
MINEs. 


7. PsaLMoDY. 
8. Mr. GLADSTONE AND THE NATION. 
9. Coxrtemporary LITERATURE. 


M, de Pressense’s New Work. 


3, MopERN GREECE, 
4. Practica AsTHETICS. 


CONTEMPORARY PORTRAITS, Including an Essay on Thiers, fron | 


Personal Recollections, and Sketches of Dupanloup, Arnaud de l’Ariege, Vinet, Adolphe 
Monod, Verny, and Robertson of Brighton. By E. pz PRESSENSE, D ila Author of ‘ The 
Early Years of &c. This crown 8vo. 73. Sd. 


THE LIFE OF ALEXANDER DUFF, D.D., LL. D. 


Smita, LL.D. Vol. Il. 12s. With Maps and Portrait by JzEns. 


- €Most valuable materials towards reins. an estimate of the distinguished and admirable | 


man. '—Mr, Gladstone on Vol. I. 


Mew Handbook on Africa. ee 
AFRICA, PAST AND PRESENT. By an Resiwent. With 


Map and numerous Illustrations. Crown 8vo. 5s. A Concise Account of the Country : 
Its History, Geography, Explorations, Climates, Productions, Resources, Population, 
Tribes, Manners, Customs, Languages, Colonisation, and Christian Missions. — 


By THE Epitor or ‘ Tur Boy’ s Own PAPER,’ 


ALL TRUE; Records of Peril and Adventure. — Remarkable 


Escapes—Missionary Enterprises—Wonders of Naiure and Providence—Incidents of 


Christian History and Biography. By Dr. Macavnay, Editor of The Boy’s Own rem &e, 
Nemerons Engravings. Handsomely bound, crown 8yo. cloth gilt, 5s. 


Tarp THOUSAND of Mr. Kineston’s New Tale of Zululand. 
HENDRICKS THE HUNTER; or, The Border Farm. By 
 W.H. G. Kineston. With five Full-page Illustrations. Handsomely.bound. 5s. gilt edges. 


- ECONOMICAL COOKERY FOR THE MIDDLE CLASSES. | 
By Mrs. Appison. Containing many New Recipes for Soups, Fish, Meat, Vegetables, | 


_ Puddings, and Sweet Dishes, &c. New Edition, revised and enlarged, price 1s, cloth, 


© Full of really economical recipes. Some are taken esa foreign cookery, and nearly all of | B 


them have something novel about them.’—Queen. 


Sreconp 


UEBERWEG’S HISTORY OF PHILOSOPHY, from Thales to 


the Present Time. With Additions by G. 8. Morris, 4.M., the Translator ; by Noau 


Porter, LL.D, on English and American Fhilosophy,; ; and by V. Ph.D., on Italian | 


Philosophy. 


Vol. I. ANCIENT AND MEDLEVAL PHILOSOPHY. Royal 8vo. 18s, 
Vol. I. MODERN PHILOSOPHY. Royal 8vo. 21s. 


‘This is the second edition of the English translation of Ueberweg’s great work. It is great 
in many senses, but chietly in its being so full as to leave little or nothing to be added by any 
future historian. We have several histories of philosophy, some of them of great value; but we 


know of none that for completeness and accuracy can at all apvroach the work of Friedrich 
Ueberweg.’—Contemporary Review. 


‘In no work of the same compass is so much positive instruction given’ concerning the more 
important philosophical systems, and from none can, on the whole, so undistorted an impression 
be of the course of human thought. "Examiner, 


LONDON: AND STOUGHTON, 27 PATERNOSTER ROW. 


¢ : 
* 
of 
rer 
ny 4 
| 
} rag 
tite 
| 
> 
fore 
| 
‘ 
ry 
2. 
$ 


Messrs. Macmillan and Co.'s Publications. 


Recently published, in 8vo. price 213. 


HANDBOOK OF DOUBLE STARS, with a Catalogue 
of 1200 Double Stars, and extensive Lists of Measures ior the Use of Amateurs. By 


Epwarp Crosstey, F.R.A.S.; JoserH F.R.A.S.; and JAMES M. Witson, M. A., 
F.R.A.S. With Dlustrations. 


| ‘It is full of information of perennial interest to both the student and the practical ohearver, and 
assuredly ought to be upon the table of every single observatory i in the United Kingdom, and of all those 
in other parts of the world where the language in which it is written is intelligible.’"—English Mechanic. 
‘The volume is one which may be expected to find its way - the shelves of most amateurs and 
students of astronomy.’—Nature. 


BLOWPIPH ANALYSIS. By J Lanpavar. The 
English Edition. By James Taytor and W. E. Kay, of the Owens College, Manchester. 
With Illustrations, extra fcap. 8vo. 4s. 6d. 

‘The practical utility of the work, as a laboratory text-book, and as a guide to amateur students, will 
be very great.’—Scotsman, 


CYPRUS AST SAW IT IN 1879. By Sir Saunt W. Baker, 
F.R.S., &c., Author of ‘Ismailia,’ ‘ The Albert Nyanza,’ &c. 8vo. with Frontispiece, 
12s. 6d. [Just published. 


‘This work may be viewed under two distinct aspects, its importance as a contribution to scientific 

and — knowledge, and its interest as a book of travel and adventure. It is equally good from both 

oints. .. . The book is a charming one, and the greatest praise that o: can be bestowed on it is to say that 
it is in every way worthy of its author.’—Morning Post. 


NORDENSKIOLD’ S ARCTIC VOYAGES. 1858-79. 8vo. 
with Maps and numerous Illustrations, 16s. [Recently published. 


‘A volume of great interest and much scientific value, well provided with maps, and rendered attractive 
by numerous illustrations.’— Nature. 

‘We trust that it will be read by all who are interested i in a work or in the gallant deeds of 
brave men. *—Academy. 


WATERTON’S WANDERINGS | in SOUTH AMERICA. 
_ Edited, with Biographical Introduction and Index, by the Rev. J. G. Woop. New and 
| Cheaper Edition, crown 8vo. with 100 Illustrations, 6s. | ee 

‘One of the most delightful books ever written.’—Saturday Review. 


‘A more charming book could not be put into the hands of young people, or aah the leisure of old 
ones.’—British Quarterl 


‘Well known to form one of the most fascinating records of a naturalist’s — gd Sy oe 
all Ma 


FOURTEEN MONTHS IN CANTON. By Mrs. Gray. 


With numerous Illustrations, Crown 8vo. 98. | : [This day. 


THE ECONOMICS OF INDUSTRY. By A. Marswatt, M.A., 


Principal of University College, Bristol, and Mary Late Lecturer at. 
Newnham Hall, Cambridge. Extra feap. 8vo. 2s. 6d. 


‘ The book is of martng value, and will be of great use to teachers and. students of ton economy.’ 


| A SHORT GEOGRAPHY of the BRITISH ISLANDS. 


By Joun BIGHARD GREEN and ALICE SToPFoRD GREEN. With Coloured Maps. Fcap. 8vo, 
3s. 6d. [This day. 


QUESTIONS ON CHEMISTRY. A Series of Problems and 


Exercises in Inorganic and Organic Chemistry. By F. Jom, F.R.S.E., F.C.S. Feap. 
8vo. 3s, [Recently published. 


* They present a very oeanattie statement of the elementary processes of both organic and inorganic 
chemistry, and the pupil who works the solutions of them all that 
& thorough acquaintance with the rudiments of the science.’—Scotsm 


SEEING AND THINKING. By the late Professor W. K. CuiFForp, 
| F -R.S. With Diagrams. Crown 8vo. 3s. 6d. [Nature Series. 


MACMILLAN AND CO. LONDON. 
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THE SUNDAY SOCIETY, 


TO OBTAIN 
The Opening of Museums, Art Galleries, Libraries, and Gardens on Sundays, 
Instituted in laden August 6th, 1875. 


| President. 
SIR HENRY THOMPSON, F.R.C.S., M.B., LOND. 


JAMES HEYWOOD, F.RS. 


His Grace the Duke of Westminster, K.G. 

The Right Hon. the Earl] of Iichester. 
The Right Hon. the Earl of Dunraven, K.P. 

The Right Hon. Lord Dorchester. 
The Right Hon. Lord Thurlow. 
Sir Frederick Leighton, President Royal Academy. 

The Very Rev. A. P. Stanley, D.D., Dean of Westminster. 

The Right Rev. Monsignor Capel, D.D. 
The Mayor of Manchester. 


Jacob Bright, M.P. 


Hon. J. C. Dundas, 


Lady Bowri 

Sir F. Bart. 

Sir Henry Cole, K.0.B. 

Sir Arthur Hobhouse, K.C.S§.I. 


M.P. 
Sir H. J ohnstone, Bart., M.P. 
Herbert B. M. ‘Praed, M. 


ey Stopford A. Brooke, M. A. 


Rev. pig Voysey, B.A. 
Rev. Mark Wilks. 


Holman Hunt. 

Rudolf Lehmann, 

L. Alma Tadema, R.A. 
W. Cave Thomas. 
William L. Thomas. 
G. F. Watts, R.A. 
Thos. Woolner. A.R.A. 


“Mrs. Charles Bray. 


Mrs. William Burbury. 


“Treasurer — Frederick Long. 


CENTRAL OFFICE—19 CHARING CROSS, S.W. 


Annual Subscribers to the Society of One Pound or upwards receive, freo by post, the 


Alderman Th 


Past Wresivents, 


THE VERY REV. A. P. STANLEY, D.D. 
THE RT. HON. THE EARL OF ROSEBERY. 


The High Sheriff of Essex. 


Thomas Burt, M.P. 
Professor Fawcett, M.P. 


Mrs. H. Chapman. 
Mrs. Rose Mary Crawshay. 
Mrs. William Grey 

Mrs. Algernon Kingsford. 


Sir Edward Sullivan. Miss Anna F. Parsons. F.S.A. 
: | Madame Ronniger. George Dixon. 
Rev. Wm. Binns. Mrs, 8. Sainsbury. Wm. H. Domville. 


Mrs. J. H. Simpson. 


H. W. Crosskey, F.G.S. Miss Anna Swanwick. Fredk. J. Furnivall, M.A. 
Rev. Robert B. Drummond, Miss Helen Taylor. poms Godwin, F. B.S. 

Charles Hancock, M.A. 
Rev. Septimus Hansard, M.A. Professor Sheldon James Heywood, 
Rev. H. R. Haweis, M. re Professor Alex. Bain, LL.D. Geo. Jacob Hol roake. 
Rev. J. Page Hopps. Professor W. H. Corfield. James Hopg 

Rev. Algernon Kingsford. M.A., M.D. (Oxon.) T. O. Horsfall. 
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New Books published by James Nisbet & Co. 
Just Published, New Edition, small 4to. cloth, elegant, 12s. | 


\ THE BOOK OF JOB. With Illustrations by Sir Jon Gitpert. Ex- 
quisitely printed by Evans, and bound by Bury. 


‘In its pretty bindi . this must bea very acceptable gift-book of the season ; and the picturesqu 
and animated designs of ir John Gilbert render it both attractive and i impressive. *__Times. 


MY OLD LETTERS: a Poem. By Horatius Bonar, D.D. Royal 
32mo. 2 Vols. 3s. Cloth, Gilt Edges, 


THE WHITE FIELDS OF FRANCE; an Account of Mr. 
M‘All’s Mission to the Working Men of Paris. By the Rev. Horativus Bomar, D.D., 
author of ‘Hymns of Faith and Hope,’ &c. &. Crown 8vo. 3s, 6d. cloth. 


‘We have read it with deep interest, and think it admirably fitted to diffuse authentic and stimulating 
information on the subject of the remarkable Paris Mission.’—Dumfries and Galloway Standard. 


Just Published, foolscap 4to., 3s., cloth, gilt edges; or, in paper cover, 1s. 6d. 


SONGS OF PEACE AND JOY. The Words selected from ‘The 


Ministry of Song’ and ‘ Under the Surface.’ By the late Frances Riptey Havereat. 
The Music by Charles H. Purpay. | 


‘The music . . . is fully in accord with the poems selected. Reiiret of the tunes are so © good that 
they ought at once to be finally assigned to their companion words,’—Hand and Heart, 


Crown 8vo. 5s., cloth. . 
THE SYMPATHY OF CHRIST WITH MAN: Its Vebchinas 
and its Consolations. By the late Rev. 0. Winstow, D.D., author of ‘ The Precious 
Things of God,’ &c. 


Just Published, New and Cheaper Edition, Crown 8vo. cloth, 3s, 6d. 


Night Watches,’ &c. &c. 
‘The book from beginning to end is one that well merits a careful and thoughtful F ereomg : 


7 - Crown 8vo. 3s. 6d., cloth extra. 
EVENTIDE AT BETHEL; or, The Night Dream “of the Desert. 
An Old Testament Chapter in Providence and Grace. By the Same. 
‘ ‘A worthy production of its author’s charming powers. ’--Sword and Trowel. : 
16mo. 1s., cloth, limp. 
KEPT FOR THE MASTE R’S USE. By the late Frances 


‘It is sweetness itself. Our heart has been refreshed and elevated full many a time by h her 
precious writings.’—Sword and Trowel. 


Bound by Burn, post 4to., in extra cloth gilt, 12s. 


In One Volume. By the late Frances R. Havercat. With Twelve [illustrations of 
LD: a _ Alpine Scenery and Flowers, by the Baroness Helga von Cramm. Printed in colours 
= under the superintendence of the Artist, by Kaufmann, of Baden. 


_ By far the most handsome book in - list i is ** Life Mosaic. *” Apart from its literary merit it is a 


work of art.’—Glasgow Herald. 


TIMES BEFORE THE ‘REFORMATION. ‘With an account of 
A. |... Fra Girolamo Savonarola, the Friar of Florence. By the Rev. ‘Waaran Dmwo1g, LL.B. 
Small crown 8vo. 3s. 6d. cloth, ~ 
‘The volume as a whole is of a most interesting character. *— Rock. 
Small crown 8vo. 3s. 6d. cloth. 3 
THE PERSON OF CHRIST: The Perfection of His iain 


viewed as a Proof of His Divinity. By Pure ‘Ronarr, D.D., LL.D., New York, author 
of ‘Through Bible Lands,’ &c. 


‘ With its captivating style, perfect arrangement . er admirable lucidity of expression, his book 
‘ cannot fail to be sought after as one of the most po ular expositions of one of the best arguments for the 
—_ Divinity of Christ and the Divine origin of the revelation.’—Perthshire Advertiser. 


GATES INTO THE PSALM COUNTRY. By MarvinzR. Vincent, 
D.D., Pastor of ‘ The Church of the Covenant,’ New York. Crown 8vo. 3s. 6d. cloth. 


is not disappointed. '—Christian, 
London: JAMES NISBET & Co. 21 Becnere Street. 


MEMORIES OF PATMOS; or, Some of the Great Words and 
Visions of the Apocalypse. the "Rev. J. R. Macpurr, D.D., Author of ‘ and 


lin Evening Mail. 


LIFE MOSAIC: ‘The Ministry of Song,’ and ‘ Under the Surface, 


‘ The title of this volume wins the reader before the book is opened, and the expectation of pleasure : 


fire 
| 
| 
4 
tat 
AS - 
°9 
& 


DAVID 


TRANSACTIONS OF THE EPIDEMIOLOGICAL SOCIETY 
OF LONDON. Volume IV., Part Il. Session 1877-78 and 1878-79. Demy 8vo. 5s. 


SHORT DEMONSTRATIONS IN PHYSIOLOGICAL AND 
PATHOLOGICAL CHEMISTRY, arranged to meet the requirements for the practical T 
examinations in these subjects ‘at. the Royal College of Physicians and College of : 
Surgeons. By C. H. Ratrs, M.A., M.D. Cantab., F.R.C.P. Lond.; Senior Physician, 

Seamen’s Hospital ;, Teacher of Physiological Chemistry, St. George’s | Hospital. 
[In preparation. 


THE PATHOLOGICAL RELATIONS OF THE VOICE AND | * 
SPEECH, being the Lumleian Lectures delivered at the Royal College of Physicians, 


London, by J. 8. Bristowz, M.D., F.R.C.P.; Senior Physician and Joint Lecturer on oe 
Medicine, St. Thomas’s Hospital. (In preparation. 


HEALTH GUIDE FOR GREAT BRITAIN. By Atrrep Havi- § 
LAND, M.R.C.S.E.; Lecturer on the Geography of Diseases, St. Thomas’s Hospital; Author § f. 
of ‘ Climate, Weather, and Disease,’ ‘ The Geography of Diseases,’ &c, [In preparation. : | 


A MANUAL of the INFUSORIA. Comprising a Descriptive. Account 
of all known Flagellate, Ciliate, and Tentaculiferous Protozoa. By W. Savinze Kent, 
F.LS., F.Z.S., F.R.MS. Formerly Assistant in the Natural History Department of the 


ri 


British Museum. With numerous Illustrations. Super-royal 8vo. cloth. | [In March. I 
THE HEREFORDSHIRE POMONA. Containing Coloured Figures | 
and Descriptions of all the most esteemed kinds of Apples and Pears of Great Britain. £ ] 


Edited by Ropert Hoee, LL.D., F.L.S. To be completed in Six Parts, 4to. Part IL., 
Illustrated with 41 Coloured Figures and numerous Woodcuts, price 21s. 


THE SPHAGNACEZ, or Peat Mosses of Europe and North | 


America. By R. BRarrHwarrE, M.D., F.L.S., &c. Mllustrated with 29 Plates. Super- : ] 
royal 8vo. cloth. 


THE CARBONIFEROUS LIMESTONE and CEFN-Y- FEDW #§. 
~ SANDSTONE of the Country between Llanymynech and Minera, North Wales. By |7 
Grorce H. Morton, F.G.8., F.R.G.S.I., Hon. Sec. Liverpool Geological Society. Hlus- 
trated with 6 Plates and 10 Woodcuts. Demy 8vo. cloth, 7s. 6d. 


CHEMICAL DENUDATION in RELATION to GEOLOGICAL m 
TIME. By T. Metanp Reape, C.E., F.G.S., F.R.1B.A., &e. Demy 8vo. cloth, 2s. 6d. 


CATALOGUE OF THE SPECIMENS ILLUSTRATING THE 
3 OSTEOLOGY or DENTITION of VERTEBRATED ANIMALS in the MUSEUM of the 
ROYAL COLLEGE of SURGEONS of ENGLAND. Part I., containing Human Osteo- 3 
logy, with Observations upon Cranial Measurements, and Tables for Calculating Indices. § 
_ By W. H. Fuower, Curator of the Museum. Demy 8vo. cloth. 7s. 6d. 


THE TRADE OF THE WORLD: Our present neateis of 


Commerce Examined. By Ropert G. WEBSTER, of the Inner Temple, LL. B. Barrister-. 
at-Law. Demy 8vo. cloth, 10s. 6d, 


THE HIGHER LIFE IN ART, with a Chapter on nen ray 


by the Great Masters. By Barcus, F.S.A., Author of ‘The Witness of Art. 
Crown 8vo. cloth, Illustrated, 6s. 


THE LIKENESS OF CHRIST. By THOMAS Binsny, Being anf 
Inquiry into the Verisimilitude of the received Likeness of our Blessed Lord. Edited by _ 
Wyrke Bayuiss, F.S8.A. Illustrated with 12 Photographs coloured as facsimiles, and 
50. Engravings on Wood from original Frescoes, Mosaics, Paterew, and other Works of Art 
of the first Six Centuries. Handsomely bound in cloth gilt, atlas 4to. | 


SHAKESPERE QUARTO FACSIMILES. Photo-lithographed by 
me Griaes, under the superintendence of E. J. Furntvaut, M.A. Camb. No. 1, ‘ Hamlet, 
1603,’ is now ready ; No, 2, ‘ Hamlet, 1604,’ will be ready shortly. Price to Subscribers 
" the whole series (35), 13. 6d. each ; to non-subscribers, 10s. 6d. each. 
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ANNOUNCEMENTS. 


DRAMATIC NOTES, an Illustrated Handbook of the London 


Theatres (Season 1879-80). Edited by Cuartes Eyre With Illustrations 
T, WatteR Wiison. Demy 8vo. 1s. | 


THE MODEST RAINDROP, and other Fables for Old and 


Young. Translated from the Persian by the Rev. H. G. Keenz, some time Persian and 
Arabic Professor of the East Indian College, Hailibury, Herts. A New Edition, edited by 
KaTHerinE Keene, with Illustrations by Fry. Square 16mo. cloth. 


_ YOUTH: its Care and Culture. By J. Mortimer-Granvitte, M.D. 
| Crown 8vo: cloth, 2s. 6d. | 


LONDON IN 1880. By HERBERT Pay, Editor of ‘The Royal Guide to the 


- London Charities.’ Illustrated with Bird’s-eye Views of the Principal Streets. Crown . | 


8vo. cloth limp, 1s. (To be published annually.) 


A MANUAL OF BEE-KEEPING. Containing Practical Information 


for Rational and Profitable Methods of Bee Management. By J. Hunter, late Hon. Sec. 


of the British Bee-keepers’ Association. With numerous Illustrations. “Third — 
revised and enlarged. Crown 8vo. cloth, 3s. 6d. . 


RATIONAL BEE-KEEPING. By ©. Dz 


from the French by Artuur F. G, Leveson Gowrr. Feap. 8vo. cloth, illustrated, 2s. 6d. 
FERNS, BRITISH AND FOREIGN. The History, Organography, 


Clasaifivation, and Enumeration of the Species of Garden Ferns, with a Treatise on their 


Cultivation. By. Jonn A.L.S. nearly 200 Illustrations. Fifth Edition, 


crown 8vo. cloth gilt, 7s. 6d. 


HALF-HOURS IN THE GREEN LANES: a Book for a 


Country Stroll, By J. E. Taytor, F.L.S., F.G.8, Illustrated with 300 Woodcuts. Fifth 
Edition. Crown 8vo. cloth, 4s. 


HALF- HOURS AMONG. ENGLISH ANTIQUITIES. By 
: LieweLiyn Jewitt, F.8.A. Contents: Arms, Armour, Pottery, Brasses, Coins, Church 


Bells, Glass, Tapestry, Ornaments, Flint Implements, &c. With 304 Illustrations. 


Second, and ‘Enlarged Edition. Crown 8vo. cloth extra, 5s. 


‘OUR ACTORS AND ACTRESSES: the Drimittic List.. A 
_ Record of the Principal Performances of Living Actors and Actresses of the British 
Stage. With Criticisms from Contemporary Journals. Compiled and Edited by Cusnins 
E. PAscor, New, enlarged, and cheaper Edition. Crown 8vo. cloth, 5s. 


THE FERNS OF NORTH AMERICA. By Professor D. C. Eaton, 


- Of Yale College. Illustrated with numerous Coloured Plates by James -H. Emert:y. 


Demy 4to. To be completed in 20 Parts, published at intervals of about two mann, 
price 5s,.each. Parts 1 to 18 1 now ready. | 


NEW WORK BY THE AUTHOR OF ‘ EREWHON,’ 

EVOLUTION, OLD AND NEW. By SaMvuEL But Er. Being a 
he Comparison of the Theories of Buffon, Dr. Erasmus Darwin, and Lamarck, with that of 
5 Mr. Charles Darwin. With copious extracts from the writings of the three first-named 


Authors, Crown 8vo, cloth, price 7s, 6d. _ 
Also, by the same Author. | 
EREWHON: ; or, Over the Range. Fifth Edition. Crown 8vo. cloth, 3s. 6d, 
The FAIR HAVEN. Second Edition. Demy 8vo. cloth, 78. 6d. 
LIFE AND HABIT. Crown 8vo, cloth, 7s, 6d. 


London : DAVID BOGUE (late Hanpwickse & Bocvz), 3 St. Martin’s Place, Trafalgar —. 
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Demy 16mo. cloth, price One Shilling each. 


HEALTH PRIMERS. 


EDITORS: 
J. LANGDON DOWN, M.D., HENRY POWER, FRCS. ; 
J. MORTIMER-GRANVILLE, M.D.; JOHN TWEEDY, F.R.C.S. 


Under this title is being issued a Series of SH1ttInc Primers 
on subjects connected with the Preservation of Health, written 
and edited by eminent medical authorities. 


The Inst of Contributors includes the following names :— 


H. M.B., F.B.C.P., F.B.S.E.; G. W. Banrour, M.D., F.R.C.P.E.; J. Cricuron 
Browne, M.D., LL.D., F.R.S.E.; Smney Coupnanp, M.D., M.R.C.P.; Jonn Curnow, M.D., 

F.R.C.P.; J. Lanepon Down, M.D., F.B.C.P.; Rosert Farquaarson, M.D., M.R.C.P.; 
Fox, M.D., F.R.C.P.; J. M.D., F.G.S., F.S.8.; W. 8. M.D., 
F.K.C.P.; W. Heaton; F.C.8.; Harry Leacu, M.R.C.P.; G. V. Poorz, M.D., F.R.C.P.; 
Henry Power, M.B., F.R.C.S.; W. L. Purves, M.D., F.R.C.8.; J. Nerren Rapcuirre, Ex- 
Pres. Epidl. Soc., &.; C. H. Ratrs, M.A., M.D., F.R.C.P.; 8. M.D., F.R.C.P.; Joun 
Twrepy, F.R.C.S.; Joon M. D., F.R.C.P. | 


following Volumes are ready : 
‘Premature Death: its Promotion or Prevention. 
Alcohol: its Use and Abuse. 

Exercise and Training. — 

The House and its Surroundings. 


Personal Appearances in Health and Disease. 
Baths and Bathing. 


The Skin and its Troubles. 
The Heart and its Functions. 
be followed by—_ 


The Nerves. Temperature in Healtn and 
The Ear and Hearing. Disease. 
The Head. oe | The Throat and Voice. 
Clothing and Dress. Health of Travellers. 
Water. . ‘Health in Schools. 
Fatigue and Pain. _ Breath Organs. 
The Eye and Vision. Food and Feeding. 


London: DAVID BOGUE (late Harpwicks & Boavz), 


8 St. Martin’s Place, 
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Now ready, in 8vo. cloth, price 14s, 
NEURALGIA 
KINDRED DISEASES OF THE NERVOUS SYSTEM. 


Ther Nature, Causes, and Treatment. 
By JOHN CHAPMAN, M.D., M.R.C.P., M.R.C.S. 


From the ‘Medical Times and Gazette, June 14, 1873. 


‘In the present volume, Dr. Chapman aims at something far more than a clinical generalization. 


. »» « He would tell-us of the immediate agency by which each and all of these disorders (of the | 


nervous system) is caused, and knowing this he would give us a key to the direct treatment of them 


all. .. . The author himself sees and welcomes the far-reaching generalizations which his method 


opens out. He does not shrink from saying that here we have a key to disorderly actions of muscles, 


voluntary and involuntary, to morbid actions of glands, to disorders of local nutrition, &c.; that his _ 
- method is a method not only of interpreting and curing neuralgia, but of commanding a vast number 


of very various maladies, Indeed, although no vital function depends primarily and in its simplest 
terms upon the nervous system, yet in man this system has gained so great a control over all actions 
in the economy, that to command this system is practically to command the whole body... . | 

‘Dr. Chapman himself, however, speaks not as a mere theorist. He publishes in adequate detail 


a very large number of important cases, which together make up a large mass of evidence in favour — 


of his views — evidence which cannot be disregarded. . . . These numerous examples of positive 
success cannot be without great weight ; many of them, indeed, are very striking. e do not shrink 


from saying that these cases are really very striking, for Dr. Chapman relates them in cautious and 


temperate language ; indeed, his whole book is very ably and systematically written, and reads like 


a trustworthy treatise. . . . In conclusion, we consider that Dr. Chapman has written avery able | 


book, based on observations and arguments which have evidently cost him much labour and time. 
We consider that in this book he makes a very strong claim upon the attention of his professional 


brethren, who are now bound to prove or disprove his allegations: we have therefore given the 


subject the space and serious attention in our columns which so large and temperate a work fairly 
demands. We cannot now do more; but it is evident that if Dr. Chapman establishes any great 
part of his thesis, he has made one of the most remarkable therapeutic discoveries in the history 


From the ‘Medical Press and Circular,’ April 30, 1873. 


‘The .work before us, from the pen of Dr. Chapman, presents an elaborate analysis of the 
symptoms of the whole group of neuralgic diseases, and an interpretation of those symptoms 
—_ to the theories of neuro-pathology to which the author has been led by observation of the 
effects of the particular system of treatment in connection with which his name is chiefly known to 
the medical profession. The careful study of the natural history of the disease, and of the complica- 
tions which it presents, evinces both careful and continued observation, and a thorough acquaintance 
with the literature of the subject. The facts and opinions of every writer on neuralgia, English and 
foreign, past and contemporaneous, are laid before the reader fairly but critically, and in a manner 


of the art.’ 


which renders the work a useful contribution to medical literature, quite apart from the tenets the » 


sig cogewor yg of which is its special object, and which we consider it the duty of the profession to put 
‘It is indeed quite time that the remarkable generalization long since arrived at by Dr. Chapman, 
and now supported by the vast array of facts and arguments contained in the volume before us, should 
recelve the thoughtful consideration of all those engaged in the treatment of disease. His theory not 
only explains many morbid phenomena, but suggests a rational mode of treating the diseases on which 
they depend. This mode has been applied in hundreds of cases with such success that Dr. Chapman 
is entitled to ask his brethren either to try it in their own practice, or to state the reasons for not 
doing so, and we venture to assert that those who carefully read this volume will hesitate before 
they measure swords with the author. The work is an elaborate and well-sustained argument for 
the truth of the author’s theory, and constitutes so important a contribution to rational therapeutics, 
that we proceed to furnish our readers with a detailed account of its contents.’ ave | 


From ‘The Doctor,’ April 1, 1873. 


a, the work, as a whole, reflects credit on the medical literature of the day. In a lucid style, and 
with rm precision, Dr. Chapman has expounded a theory that every practitioner ought carefully 
to weig hay has enforced his doctrines with a mass of evidence that entitles him to a foremost place 

ose accurate clinical observers, who are helping to advance scientific therapeutics.’ 


London ; J. & A. CHURCHILL, New Burlington Street. 
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TAKE IT HOME TO YOUR FAMILIES. 


‘Weel Twopence. Yearly, 10s. 10d. | 


‘THE WEEK’S NEWS, 


An Epitome of the Press for the Home Circle, Travellers, 
and Residents abroad. 


‘cowrams 
A well-written Summary of the Week’s News. 


_ An Epitome of Press Opinions on Public Affairs. | 
A Careful Report of Proceedings in: Parliament. 
A Digest of the Oratory of the Week. 


Interesting Extracts from the Magazines and New Books. 


Reviews of New Books and New Music. : 
Notices of New Plays and Public Entertainments. 
Court, City, Naval and Military Intelligence, &e. &e. 


All the News of the Week Classified under Headings. 


Notes of Novelties and New Inventions. 
The Best of the Wit and Humour of the Week. 
| Full Information relating: to Dress and Fashion. 


i. Chess Problem and Prize Puzzles Weekly. 


A Programme for the Week of all Publie Amusements, ao 


Nothing Objectionable for Family Inserted. 


Annual Subscription (post-free) 10s. 10d., payable in advance. 


~ Post-Office Orders should be made payable to WYMAN & SONS, West 
Central District Post Office, High Holborn, London, W.C, 


Office:—81 GREAT QUEEN STREET, LONDON, W.C. 
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ELASTIC 


Established 1806. 


SALMON, ODY, CO. 


Inventors and Patentees of the 


SELF-ADJUSTING TRUSS. 


CT () CKINGS | To his late M. ajesty William IV.,and to Her Majesty's 
j Army and Navy. | 


ETC. 


292 Srranp, Lonpon. 


‘MADE TO ANY | N.B—A FEMALE ATTENDANT ON LADIES. 


MEASURE. 


Price List, with Directions for Measurements, 


Post Free, 


' GOLD MEDAL, | 


PARIS 1878 


JOSEPH GILLOTT'S 


CELEBRATED 


Sold by all Dealers throughout the World. 


Every Packet bears the Fac-simile De 
Signature, | 
| ; 


WORKS by Dr: MORTIMER- ORANVILLE 


In the Press, fcap. 8vo. cloth, 1s. 


THE SECRET OF A GOOD MEMORY. 


Post 8vo. cloth, 2s. 6d. 


YOUTH: ITS CARE AND CULTURE. 


Fifth Thousand. Feap. 8vo. cloth, 1s. 


, SLEEP AND SLEEPLESSNESS 


Eleventh Thousand. Fecap. 8vo. cloth, le, 


Eighth Thousand. Feap. 8vo: cloth, 1s. 


COMMON-MIND TROUBLES. 


_ Two vols. demy 8vo. cloth, 368, 


London : DAVID BOGUE, 8 St. Martin’s Place, W. sal 
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THE SECRET OF A CLEAR HEAD. 


THE CARE AND CURE OF THE INSANE. 
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LAMPLOUG 


EFFERVESCING 


PYRETIC SALINE 


‘HAS MORE THAN A EUROPEAN REPUTATION,’ 


And is important to all, more especially those who have charge of others, to Travellers, 
English Ministers, British Consuls, and Europeans seeking to reside 
in Tropical and Foreign Climates. 


It is found pre-eminently beneficial in preventing ‘asa curing CHOLERA and SMALLPOX, by 
Purifying, Invigorating, and Vitali talising the Blood and supplying it with its lost saline constituents. Any person 
who has already the latter complaint should take it, and be kept in a cool and darkened room, to prevent its 
leaving any trace on the features. 


‘it cures the worst form of ordinary or Sick Headache in ten minutes.’ 

Taken as a morning or evening draught it is most agreeable, invigorating, and cooling ; it removes biliou 
affections, heartburn, and acid eructations, in a marvellous manner. 

Her Majesty’s representative, the Governor of Sierra Leone, ina Letter of Request for an additional su supp 
of the PrretT1¢c SALINE, states:—‘It is of GREAT VALUE, and I shall rejoice to hear it is in the hands o M 
Europeans visiting the Tropics.’ 

SICKNESS, HEADACHE, and NAUSEA are in most cases immediately relieved by taking a teaspoonful ‘n 
a tumbler of cold water. This can be repeated once or twice in two hours, if needful. 

SEA VOYAGES.—It is a very valuable accompaniment, and should on ro account be omitted. It instantly 
allays the sea or bilious.sickness. 

For BILIOUS CONSTITUTIONS, giving rise to vitiated secretions, Indigestion, and Eruptions on the Skin, 
a teaspoonful should be taken daily with the dinner in a tumbler of water, and the same quantity on going to bed. 

A spurious Preparation having been palmed upon the Public, with the mere transposition of the words of my 
label, it is needful to notice the Trade Mark on the top right and left-hand corners of the Buff-coloured Wrappers. 


‘RAWUL PINDEE, PUNJAB, INDIA, 28th March, 1871. 

—*On the recommendation of several officers who had some of your Pyretic Saline in the West Indies, all of whom speak in 
the highest terms of. it, we were induced to try it for the first time in this Province. From the ascertained merits of your prepa- 
ration after use in the Sever-stricken districts by which we are surrounded, we firmly believe that the use of your Pyretic Saline 
will do more to prevent fever than all the Suinine ever imported can cure. We write thus strongly, because, both from 
personal experience and observation, we believe we have at yo found a remedy against the ever-present fevers of _ 
parts, which costs the British nation hundreds of valuable lives in Peshawur alone. 

We are now willing to enter into special terms for large and continued supplies, &c.’ 


May be obtained of the Proprietor, HENRY LAMPLOUGH, Gannetiins Chemist, 
113 Holborn, E.C. (second door from Hatton Garden), London. 
Sold by all respectable Chemists, in bottles, 2s. 6d., 4s. 6d., 11ls., and 21s. 


‘HAVE IT IN YOUR HOUSES TO SECURE THESE BENEFITS. 


IN SIX PARTS, AT ONE SHILLING PER PART. 
A Connected and Progressive Course of Ten F amiliar Lectures, 


ENTITLED 


SCIENCE MADE EASY. 


BY I. TWINING, 


AUTHOR OF ‘ TECHNICAL TRAINING.’ ETC. 


rp SE Lectures are intended to unite, in an entertaining form, the Elements of Scientific Knowledge most 

required for guidance in Dail Life, and at the same time best calculated to serve as a groundwork for 
Technical Studies. After having been satisfactorily tried by repeated Deliveries on the Binary PLAN at 
various Institutions in the Metropolis, the Course has been thoroughly revised for Publication. The Parts. 
form thin Quartos, with durable covers, and consists of Two Lectures printed in double columns with type 
suited for evening study, interspersed with original Woodcuts, and supplemented with Notes and Appendices 
of a more advanced character. Everything has been done to favour the convenience of the Reader at the 
Lecture Table, whilst the Demonstrator is supplied with full Instructions for procuring and displaying the 
illustrations, and care has been taken to meet the requirements of the Science Class, the Primary School, and 
the Home Student. Examinations on a new system which has met with the most satisfactory success are 
provided for by special QUESTIONARIES. 


SYNOPSIS OF SUBJECTS. 
PART I. PART IV. 
INTRODUCTION, explaining theValue of Sciencein Daily | Lecture V. Inorganic Chemistry. 
Life, the Purpose of the Present Course, itsdelivery | Lecture VI. Organic Chemistry. 


| Plan by and its use in PART V. 

PART II. Kingdom 

Lecture I. The First Elements of Mechanical Physics. LEcTURE VIII. Outlines of the Animal Kingdom. 
Lecture IJ. Mechanical Physics (continued). | PART VI 
III. IX. Human Physiolo ith Outlines of 
Lecture III. Mechanical Physics (concluded). Anatom 
LEctTURE IV. Chemical Physics. LEcTURE X. Human Pavdoloer (concluded). 


A Series of agrane Illustrating the above has been published, a List of which may be had 
on application to the Publishers. © 


DAVID BOGUE HarpWICKE & 3 St. Martin’ s Place, Trafalgar 


4 
S 
= 
\Z ad bs 
+ Al Dp , 
\2) heal SS 
«= 
| 
we 
“es 
ie 
~ 


POPULAR SCIENCE REVIEW. 


CON TENTS NEW 


PAGE 
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| Tue Law or AssocrATION IN THE ANIMAL Krnepom. By M. Edm. 
Tue DrnosaurtA. By Professor H. G. Secley, R. S., 
REVIEWS :— 


Paleontology — Tabulate Corals — Siberia — Metalliferous 
Minerals and Mining—Rough Ways made Smooth—Erasmus 

~ Darwin—Evolution, Old and New—The Last Arctic Expedition — 

— British Plante—Physics—Units and Physical Constants— 


| SCIENTIFIC SUMMARY :— 


Astronomy —Chemistry—Geology and Paleontology — -Mine- | 


No notice can be taken of anonymous contributions. Contributors must 


write their names and addresses on the first page of MS. If accompanied _ 


with stamps, unsuitable manuscripts will always be carefully returned. 


The Editor does not hold himself identified with he —— expressed 
in contributions. se 


All communications PY the Editor are to be addressed to 3 St. Martin’ g 
Place, Trafalgar Square. 
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SKETCHES AT THE LONDON THEATRES. 


Twentieth Thousand, demy 8vo. Illustrated, One Shilling. 


DRAMATIC NOTES] 


An — to the London Theatres, 1879. 


With Fifty-one Illustrations of SCENES and CHARACTERS 
T. WALTER WILSON. | 


DRAMATIC NOTES forms a Chronicle of the Theatrical Events of the Year, each London © 
Theatre being dealt with, all important Performances ‘ noted,’ and Prospective Arrangements = 
announced. 

In addition to the ‘ Notes,’ a List of the New Plays and Seeniciunis Revivals of the Year is | 
given, with dates of production and complete Casts of Characters. 

-- The whole of the information is made readily accessible by the addition of a full tales. 

The ILLUSTRATIONS, drawn expressly for the work by Mr. T. WALTER ‘WILSON, 
reproduce with great success the leading incidents and characters of the various pieces, and | 
lend much additional interest to the ‘ Notes.’ 

steamed NOTES will be issued annually. 


THE DRAMATIC List. 


Cheap Edition, crown 8vo. cloth, 8s, 6d. 


OUR ACTORS AND ACTRESSES 


A RECORD OF THE PERFORMANCES OF 


LING ACTORS AND ACTRESSES OF THE BRITISH STAGE, 


EDITED BY CHARLES E. PASCOE, 
Seconp Eprtton, Revised and Enlarged. 


The success of the First Edition of the DRAMATIC LIST has enabled the Publisher to 
_ issue a Second Edition, thoroughly Revised and Enlarged by the addition of apwares of One 
Hundred New Names. a 
| The DRAMATIC LIST contains an account of the theatrical career of all the more 
prominent LIVING ACTORS and ACTRESSES of the British Stage. The information 
contained in it, which has been gathered together with greatYcare and labour by the Editor, 
can nowhere else be obtained in a collected and accessible form. Owing to the long range of 
time covered by the DRAMATIC LIST (amounting to nearly Fifty Years), a number of the 4 
facts have been ascertained only after considerable research in various quarters, many of the 
appearances noted being forgotten even by the actors themselves. 
~ The DRAMATIC LIST forms a storehouse of information for all imtereabed | in the Stage, 
and is recognised throughout the Profession as a most reliable work of reference on theatrical 
matters. 


Wendon: DAVID BOGUE, 3 St. Martin's Place, W.C. 
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POPULAR SCIENCE 


NOTES ON THE ARGENTINE REPUBLIC. 
By CHARLES OXLAND. = 
[Puate I.] 


HE immense territory possessed by the Argentine Republic, | 
- about 1,152,000 square miles, with a population ot only 
1,200,000 inhabitants, forcibly recalls a remarkable feature in 
ancient Spanish colonization. ‘The Spaniards in their expeditions 
were usually not contented with safely establishing one point 
only on the sea-coast, but they — forward to the interior, 
making new conquests, and often leaving behind them small 
garrisons which the Indians required but little provocation to 
attack. This system frequently led to serious disasters, as is 
instanced by their chief seaport settlement of Buenos Ayres, 
which, on account of persistent Indian attacks, was twice aban- 
doned, previous to its final settlement in 1580. The courage 
of the Spanish settlers was sorely tried, and the history of the 
country shows that the wide extent over which the Indians have 
ranged, from. the ‘Gran Chaco,’ or Indian territory of the 
| north, to » Patagonia 1 in the south, has been one of the principal 
causes or the slow development of the interior provinces pong 
the eastern slope of the Andes. 
Between Buenos Ayres and Rosario a short distance is now 
travelled by rail, whence steamers take passengers up the 
Parana. - The variety of scenery and the richness of vegetation 
on this river make this journey a great treat to the lover of 
nature; the beautiful bits of tree, shrub, and bank, that open 
up full of colour and graceful form at each successive bend are 
almost bewildering, and make one long to have time to absorb 
the whole scene. In many places the banks of the river are 
flanked by higher ground, which shows signs of having, at 
some time, bounded a stream compared to. ‘which the present 
one would be a pigmy in size. The Parana, as it now is, 
allows steamers of 1500 to 2000 tons to go up to Rosario, a 
distance of nearly two hundred miles ; and navigation for small 
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craft is possible to a distance of one thousand miles from its 
mouth. 

Rosario, the terminus of the railroad, built immediately on 
the banks of the river, is only second in importance to Buenos 
Ayres as a centre for the receipt of the produce of the country 
intended for export, as also for the distribution of imports. 


From here the railroad strikes out across the flat country of the’ 


Pampas to Villa Maria, from which place one branch runs 
northwaras to Cordova, 245, miles from Rosario, and to 
Tucuman, 340 miles from that city, and the other towards the 
south-west as far as Villa de Mercedes, about 199 miles, from 


which point it is proposed soon to extend it to Mendoza, San 


Juan, and over the Andes to Chili. 

In the run to Villa de Mercedes as well as to Cordova, the 
rail passes over Pampas largely utilized for grazing cattle; 
the soil is alluvial, and gravelly in patches, but mainly the 
former, the alluvium being from two to eight feet in depth, 
under which lie beds of detritus of great thickness, often more 
than eighty feet. 

Farms are spread out across the country, ce employed 
in raising horned cattle, horses and sheep, of which late esti- 
mates give about seventeen to eighteen millions of horned 


cattle, and ninety to ninety-five millions of sheep; the land - 


offers good opportunities in this direction for enterprising and 


determined men, but great energy is required to manage well — 


during seasons of drought. 

The settlers along the line of rail, among whom are included 
English, Scotch, Irish, French, Germans. and Italians, look 
healthy, and as though they en] joyed a good climate. 

The ride by rail is not particularly interesting, excepting 
in the opportunity 1t affords of seeing a great variety of human 
nature, and of accumulating a weariness of the flatness of the 
country, which makes ope long for a sight of the Sierras, or of 
the Cordillera. One thing is very striking, namely, that as you 
pass up the line of rail towards Villa de Mercedes, the number of 
foreigners becomes gradually less, until at the above terminus 
they are almost wholly left behind. This may be accounted for 
trom the greater risks incurred in farming in these parts from 


occasional raids by bands of Indians; the line of military out-— 


posts extended across the country to San Rafael, in the province 
of Mendoza, being here closer to the road. 

At Villa de Mer cedes, the present terminus of the rail- 
road, the scene changes to. one of greater interest, with more 
numerous chances of adventure. From here coaches ply twice 
a-week to the mountain provinces. The paper-money of the 
provinces, off the lines of railroad, is represented by the 


Bolivian silver half and quarter dollar pieces. This is the _ 
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case also with the ‘ Fuerte,’ or enforced national paper, which is 
not current away from the provincial centres and larger towns. 

Villa de Mercedes is a little to the west and south of the 
Sierra de Cordova, a range chiefly made up of granitic rocks. 


Travellers here take a conveyance .less comfortable than a Cali- 


fornian stage-coach, and more like a light but strong omnibus. 


The small quantity of luggage allowed free of charge—twenty- 
five pounds—is packed on the top. shaft mules with 


driver, two other pairs with a gaucho postilion for each, with 
conductor, seven people inside and three behind the driver, on 
a sort of box-seat, make the complement. The scenes that 
occur at a start are often very amusing; the disputes over 
seats, the anxiety of passengers about their packages and 
edibles for the road, but more often the capers of half-wild 
mules when being harnessed. The writer saw one of these 
animals throw itself completely backwards three times, making 


it necessary on each occasion to re-harness it, and after the — 
third attempt another was put in its place. 


All being ready, the driver, a wiry half-breed, gathers up 
his reins and cracks his whip, the gauchos tighten the traces, ply 
their spurs, and away goes the coach at a wild pace, swaying 


and creaking down the sandy road to the open country, with 
the conductor executing flourishes on his bugle. The dust 
and heat detract but little from the freshness of such a scene 


to an European, especially as the road passes towards rising 

After a distance of ten or twelve miles, the bugle sounds 
long and clearly as we cross some rolling country with occa- 
sional trees and shrubs. Suddenly, two men on horseback are 
seén driving horses for the coach into a roughly-constructed 


corral, or enclosure, about seventy or eighty feet square, made 


of brushwood, cut from the country around, and piled some six 
feet in height. Here again is a lively scene in changing mules 
for half-wild horses, the passengers the while stretching their 


legs and smoking. The cigarette forms a wonderful solace to 


the South American traveller; it whiles away delays, makes 


a bond of sympathy between people from widely-separated 


parts of country that may be fellow-passengers, and brings out 
many a tale of travel and adventure. ees | | 

The first stopping-place at night is at a. curiously wild spot 
on the borders of the Indian country, a house of one storey, 
with thick mud or adobe walls, forming one end and part of 
one side of an enclosure, about a hundred feet by fifty ; at the 


other end of which is a pair of large wooden doors; these 


are closed at night, and form a protection for coach and 
passengers. 


After an evening meal of soup, followed by an ‘assado,’ or j oint 
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.of meat, cooked {over hot embers, a dish often very savoury, 


with eggs, wine of Mendoza, bread and coffee, all join around 


the fire for a chat and smoke before going to sleep, which is 
‘truly enjoyed on camp beds under a verandah. A large fire 

burns all night in the middle of the enclosure, exaggerating, by 
its light, the forms of the gauchos in their coloured ponchos 
before it, or of the coach and sleepers around; making a 
strangely picturesque scene. | He 

_ At daybreak the bugle of the conductor stirs the travellers 
out of a heavy sleep, to wonder where they are; and after much 
merriment, and some grumbling at the early start, all rise for 
‘coffee, and to make arrangements for breakfast on the road, 
which quickly passes the time. Away again for the open 
country, just as the sun is rising, and throwing his first straight 
rays and long shadows across the wild scene. The road now 
goes across a country that bears many traces of water action ; 
now over pebbles, then over sand, until some high ground is 
~ reached, where the Sierra de San Luis first comes into view. 
Here the wild verbena is found in its home, and truly beautiful 
the patches of colour look after the dulness of the scenery 
left behind. The variety of the shrubs, and their richness of 
growth, make a fitting foreground to the scene beyond; hills 
in long undulations stretching as far as the eye can follow 
towards the ‘west, with the Sierra de San Luis a little to the 
north and on the right. 


_ This Sierra is a continuation of the line formed by: the 
Sierras de Ullapez and de Los Llanos, stretching away north — 


into the province of La Rioja, made up of schistose metamor- 
phic rocks, granite, and sandstone, carrying large veins of 


quartz, and rich in metals—copper, lead, gold, silver, and | 
nickel. The little town of San Luis, 3700 inhabitants, stands 


2500 feet above the sea, and is at the foot of a picturesque 
peak rising 2000 feet above.it, from the top of which, in clear 
weather, Aconcagua, 23,000 feet in height, can be seen 


nearly 200 miles to the west. The people of this province 


have suffered much from Indian raids and civil war; but 


among them may be seen many good faces, and they exhibit a 


dignity of manner that makes a pleasing contrast when com- 
pared with the inhabitants of some other parts of the country. 
Grapes are abundant, and oranges, peaches, and figs, plentiful 
in season. The climate of the Sierra is said to be good for con- 
_sumptive patients ; that of La Carolina, a town further north, 
and at an elevation of 4900 feet above the sea, being peculiarly 
suitable; the temperature here is from 60° to 70° Fahrenheit; 
the air is dry and bracing, the scenery fine, and good food is 
procured trom the valleys below. 
On the road from the Sierra de San Luis to the steppes of 
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the Andes, but little can be seen of the underlying strata, from 
their being covered with sand, gravel, and alluvium. On the 
higher ground, much gneiss and mica schist is found, especially 


in the Sierra de Las Palomas. The banks of the Rio Desa- 


guadero form an interesting feature; they are composed of 


- micaceous and quartzose sandstones, in some parts with the 
characteristics of mica schist, and in others crumbling away,. 


probably from weathering, and the action of salts brought down. 


by the waters of the river in its course from the snows of the’ 
Andes, across the Lagunas; the banks are from. forty to. 
fifty feet in height, and are composed of the micaceous and’ ’ 
- quartzose matter, which gives to the water its greyish. buff. 
colour. From this pomt to’ Mendoza, the road passes large 
farms, or estancias, mainly devoted to fattening cattle intended 
— to be sent to Chili. At Rodeo, near to Mendoza, a lively scene 
may be sometimes witnessed during the shoeing of cattle previous. 


to their journey over the Andes. A shed, set on strong posts- 


against an adobe wall, divides two large yards; looking over - 


the wall near the centre, a good view of the proceedings may 


be obtained. In a yard about one hundred feet long by fifty 


wide, with no fittings other than the four walls, a tall brawny 
gaucho in his many-coloured costume, stands close to a door 


_ swinging a lasso over his head; his action is slow and deliberate. 
Opposite this door, about twenty half-wild cattle are running 
backwards and forwards the long way of the yard, when sud-— 


denly the lasso falls gracefully over the horns of a fine animal ; 


it stops at once; a wild jump and a bellow are the prelude to 
arush at the man in front of the doorway, who stands stock — 


still until the animal is within a few yards of him, then with 


the agility of a kitten he jumps aside. The animal is unable 
to follow, as whilst he has been coming towards the gaucho, 
others have quickly shortened up the lasso around a post, | 
which now brings up the furious beast within a few feet of the 


entrance of the door. Here, catching sight of the men in the 


shoeing shed through the doorway, he makes a second rush, 


and is again brought up, powerless, with his head close to a 
post. Huis legs are now fastened together by soft hide straps, 
and with a dexterous throw he is turned over ona bed of straw, 
and his legs fastened to four upright posts, his head being 


carefully kept close to a central post whilst he is being quickly 
shod. We observe that the door by which the animal entered has 


been closed, and that on the opposite side of the yard, at the 


_ Toot of the slope, a pond of: water, eight or ten feet deep, and 


twenty feet wide, runs the whole length of a piece of wall, six 
feet high, and close to the nearest edge. The man who lassoed 
the animal now stands leaning against the wall; the shoeing 
being finished all get out of the way, excepting this man near 
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the water. The lasso is shaken from the animal’s horns by a 
man perched over him in the roof of the shed, which sets him 
free, more furious than before. Looking round, he sees his 
old enemy, and at once rushes at him, head:down. The gaucho 
quietly waits until the animal is close to himself and to the 
water, and then steps behind the wall. The impetus acquired 
by running down the slope prevents the ox from stopping, 
and he therefore goes head-foremost into the water, to splash 
out on the other side, with blood and temper fitly cooled before 
going to pasture. The animal is prevented from coming out 


on the same side as the man by a perpendicular bank, while ~ 


the opposite one is a slope. 


On approaching Mendoza distant views of the Andes are — 


seen, and the road is for miles shaded by poplars and willows, 


growing close to the banks of streams employed for irrigating 


the farms and pastures. 


The waters from the melted snows of the Andes in the Rio 
de Mendoza, and one of its branches, the Tutumaya, are led 
considerable distances for irrigation, through channels mostly 

by the sides of the road, and from these are tapped into the 

_ pastures, vineyards, and fields of lucerne, the last of which are 

protected by adobe walls of four or five feet inheight. = 

The town of Mendoza is beautifully situated, and most 
picturesque; the views of the Andes to be obtained from several 
parts of it through streets with trees on either side being very 
fine, especially when the atmosphere is somewhat clouded, while 

the ruins of the old town on the same site, 12,000 out of 15,000 


inhabitants of whom perished by the earthquake of 1861, 


renders more impressive the character of the distant peaks. 


The waters of the baths gathered from hot springs in this. 


- neighbourhood are strongly impregnated with sulphuretted 
hydrogen and carbonic acid, so strongly as to make their pre- 
sence recognizable at a distance of a hundred yards. | 
The generally flat piece of country between Mendoza and San 
Juan, a distance of eighty-five miles, is interesting in its wildness. 
~The ground shows evidence of the action of water resulting 
from the storms that sweep over this district, bringing down 
detritus from the limestone and sandstone hills to the west. 
_ The fine sands deposited in these stream-beds harden and 
-erack into pieces that remain firmly attached to the bottom. 
“Lhis may account for the filling up and diversion of the streams, 
which has occurred so often, as to have cut up the country 


in all directions. In passing almost due north from Mendoza 


to San Juan, the rainfall diminishes, and becomes more 


uncertain." This may be accounted for, to some extent, by — 


the bend westward taken by the main chain of the Andes. 
The great Plateau, the western slope, and the Primera 
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Cadena, or first chain, with the valleys formed by the Cordon de 
Tontal, Sierra de Zonda, and other smaller parallel ranges, receive 
more rain or snow than the lower country to the east. This 
- js accounted for by the partiality of summer thunder-storins 
for the higher ridges and more contracted valleys. One of 
- the most noticeable features of the high ground of the pre 


vince of San Juan is the clearness of the geological sections, — 


suggesting sudden and severe storms, carrying detritus to great 


distances; this is further confirmed by the hardy character of 


the vegetation. 

The province of San Juan is situated almost wholly within 
the outlying spurs of the Andes, and is geologically and 
socially interesting. The province contains about 60,000 people, 
a hardy mountain race, who live mainly by farming, wine- 
growing, and mining. The town of San Juan, the capital, is 
built on the site of the old river of that name, and has been 
- often flooded by its waters during the melting of the snows. 


The houses are built of adobe; but some of the public buildings, . 
commercial houses, and private dwellings, are of burnt: red — 


brick. Two distinct methods of making these adobe houses 
are employed. In the first gravel, alluvium, and sand de- 
posited by the river are mixed with water, hammered into a 
strong wooden framework, held by twisted ropes, about four 
to six feet long, two to three feet wide, and three feet deep. As 
soon as one block is finished, the framework is moved on far enough 
to jom the block just completed, one end of the finished block 
- forming one end of the box or frame within which the material is 
pressed. _When one tier has been thus completed the frame- 
work is raised, the previous tier forming the bottom ; a little 
moistening of the lower tier secures adherence of the one to the 
other. On these rough walls two kinds of plaster are laid, one 
of alluvium and dry mule dung or cut straw, the other of lime 
plaster or stucco, and on the plaster is laid lime-wash, some- 
times coloured blue and buff, with other ornament, according to 


the means of the occupant. The tops of the houses have a thick 
layer of alluvium and mule-dung laid on them, and are slightly — 


inclined to carry off rain. And it is surprising how well they 
keep out the wet. The thick walls further act as a protection 
against the heat of summer. In the other form of adobe wall, 
the mixture of gravel and alluvium is made into blocks about 
eighteen inches long, twelve inches wide, and from six to nine 
inches thick; these are built up after drying with some of the same 
_ mud as mortar. These houses, by the assistance of stucco and 
the washes of Italian masons, are made much more pleasing in 
appearance than the roughness of the principal materials 
would suggest. The domes and towers of churches are covered 
with blue and white tiles, or are elaborately plastered. . 
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The people here have more of the energy and physique of a 
mountain race; the dryer climate developing more nervous 


energy. They have had for seven years a system of compul-— 


sory education in operation, and now spend between 11,000/. 


and 12,000/. a-year on primary schools; and in the capital they 


have a national college with eight or nine professors, in which 


a good course is given in Mathematics, Agriculture, Mining, 


Metallurgy, Chemistry, Law, and Literature. They have at 


- present one pupil for every seven inhabitants. 


The Peon, or labouring class, receive from 23s. to 33s. per 
month, with their food, consisting of flour, beef, raisins, and 
maize, or Indian corn; the quantities varying according to 
the liberality of the employer. The meat is usually made into 


a soup with maize, onions, and any other vegetables they can 


obtain; and the raisins are sometimes used in cakes, or eaten 
alone. Their main drink is the well-known Maté or Paraguay 


tea, the dry leaf of a species of holly, the Lex paraguayensis, 


erown principally in the Republic of that name, and in Brazil. 


This leaf, generally in a powdered state, is put into a gourd 
3 or 4 inches in diameter, from which the inside has been 
_ carefully removed, a small quantity of sugar added, hot water 


poured on the top of the two, and the infusion is then sucked 
up through a silver or electro-plated tube. This makes a re- 


freshing drink, and has great staying properties without pro- 


ducing the ill effects often ascribed to tea. Wine, though cheap 
and good, is. rarely to be procured by them, and the more ex- 


‘pensive aguardiente, or brandy distilled from the wine of the 


country, still more rarely. They are a temperate and industrious 


class, and when living near the towns often add to their com- 
forts by growing vegetables, cultivating a few vines, and 


drying the grapes on the tops of their houses. This last makes 
an important item in the business with other provinces, and 


_ with Chili, the raisins being remarkably good. ee 
The wines of San Juan are much like those of Spain, and 
are free from the overloading of spirit so common in wines sold. 


In the pastures of lucerne irrigated by channels taken from 
the river, large quantities of cattle are fattened; these are 


bought by the farmers in the adjoining provinces, or raised on 
_ the spot, and during the summer and autumn months—there 


from November to April—are sent to Chili across the Andes, 


and to Bolivia, 700 or 800 miles to the north. Their fat con- © 


dition and slow travelling enable these animals to stand the 


wear of such a journey. Men receiving from 3/. to 4/.. 
only per month, are sent off in charge of ‘tropas,’ or herds, 


of cattle with other men under them at less wages. These sell 
the cattle, receive the money, and return with it to their 
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employers, thus showing their trustworthiness when placed in 
positions of responsibility. 

In the future there can be no doubt the province of San 
Juan will be an important contributor of metals; the principal 
- known mining centres are Tontal, Gualilan, Hilario, La Huerta, 
Castania, Guachi, Chila, and Salado. 

Gualilan, one of these, is situate in a district full of geo- 
logical interest. The road to it strikes a little to the north-west 
of the town of San Juan, across the river of that name. This 
river, made up of the Rio de los Patos and the Rio del 
Castania, the latter coming through a district in which gneiss, 
schists, granite, and sandstone abound, furnishes the greater part 
of the micaceous matter so abundant in the waters of the San 
Juan. On the northern side of the river, here running nearly 
due east, is a range of hills, the Sierra de Villagun, composed 
of limestones and sandstones, with a direction nearly due north 
and south, and a dip of from 40° to 45° west. : 
On the eastern side of this range ironstones and bituminou 
shales are found, and of a northern continuation we shall have 
occasion to speak subsequently. Imperfect specimens of 


Ammonites communis and A. Bucklandi have been. found here, | 


and there can be little doubt that we have here the Liassic 
group of the Jurassic system. 

This range of hills, 2500 feet above the river, or 4500 
feet above the sea, increases in height, like the limestone 
ranges west of it, towards the north, and reaches a height 
of 18,000 feet. | 


Going again to the north-west, the road crosses a desert - 
about twenty-five or thirty miles to Talacastro, where it goes 
through a pass in the Sierra de Jachal. Here we meet with a 


limestone somewhat darker in colour, the formation much the 
same generally, but the layers of limestone thinner, and dip- 


ping west at an angle of 65° in the highest hills, about 1500 | 


feet above the road. The contortions of the strata at the 


entrance of the pass are very remarkable, but further up the 


stratification becomes regular and distinct, until we reach 
some irregular shaly and sandstone beds, in the former of 
which are found ‘ gossans’ and quartz containing gold and 


silver, to the amount of 14 oz. of the former to 2 or 8 oz. of 


the latter. 


From the summit of this pass in the ‘Camina de Borros,’ 
(donkey road), the direction of the range of hills in which the 
Gualilan mining region lies, can be traced away north into the 
Sierra de Jachal, which rises from a height of 7000 to 16,000 
feet above the sea, in a distance of about forty miles. The view 
from the highest point of this road is extremely beautiful; a 
sandy desert with a scrub erowth around it, and one or two 
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patches of green where springs and: water drainage have made 
irrigation possible; on its eastern side is the range just 


described, and on the western side the high ground, 10,000 


to 12,000 feet, of the commencement of the Cordon de Tontal. 


The hills of Gualilan form a loop bending out of and again 


joining the Cordon de Tontal with an intervening space a 


thirty-five or forty miles. 
. These limestone hills stand some 500 to 600 feet above the 


‘level of the detritus, and have an average bearing of nearly 


north and south; the stratification is distinct and regular, 


dipping towards the west at an angle of 46°; the upper edges 
stantL out sharply against the sky. Against this limestone — 


on the western side, and rising only some sixty or seventy feet 


above the camp, is clay-slate much split up and weathered. — 
- Both this last and the limestone are in many places cut through 
at right angles by an intrusive, highly siliceous granite ; this 
granite is found up to a hei oht of 300 or 400 feet in the lime- 


stone. 
The ‘beds of limestone vary in thicknale from six inches to 
four feet, but may average about three fect; the strata are 


divided in most instances “by very thin layers of crystalline 


carbonate of lime, and at times by sulphate of lime and by a 


fine powder of amorphous silica. Throughout this limestone 


are found cavities, called by the natives cazas (pipes), or ‘ pipe- 
veins, which pass through and between the strata, as shown in 


the section, fie. 1, Plate ‘I. The direction varies little from that 


of the enclosing limestone, but the dip is far from constant. In 


many places these ‘pipes’ open into large cavities, one of 


which was found to be fifty feet long, and fifteen feet wide at 


its. base, rising between the layers of limestone to a height of 


120 fect, with a varying width; many of the layers have several 
pipe-veins opening into them. The large cavities contain 
decomposed iron pyrites, and quartz carrying gold’and silver in 


about the proportion of one to one and a half ounce of the 
former to two ounces of the latter, and on the floors or bottoms 


iron pyrites, zinc-blende, and occasionally galena; the pipe- 


veins also contain hydrated ferric oxide or gossan, but in less _ 


proportion, often as much as half the diameter, varying from 
two to fifteen feet, being filled with a compact iron pyrites with 


quartz running through it. The proportion of gold and silver 
In the gossan “and pyrites of the pipe-veins is ab 


out the same 
as in the deposits in the larger cavities. : 


The quantity of zinc-blende increases as the déposits are 


explored 1 in depth, say to fifty-four or fifty-six fathoms; galena 
occurs in small quantities only, and in most instances near 


the granite, with which it is often mixed; in such cases the 
eranite becomes friable and is easily broken, the thin cracks in 
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its mass being filled by sulphate of lime, quartz, and hydrated 


‘oxide of iron. 


The crystalline sulphate of lime, native sulphur, and amor- 


phous silica, which are found in so many places, suggest that 


highly heated vapours have played an important part in the 
history of these deposits. | | 


How the cavities were first formed is not apparent, but the 


suggestion of some geologists that acidulated water may have 
caused them, receives some colour from the mode of occurrence 


_-ef granite in varying places. In fig. 2, Plate I., the section 


of a pipe-vein is shown with the granite forming the lower 
wall, Thesurface of the granite, from which the pyrites and 


oxide of iron can, in many places, be easily separated, looks 


rounded and slightly decomposed, but the pyrites is compact 
and firm. 


The granite in several places cuts the limestone nearly at 


right angles, and where this has been the case, large deposits 
of pyrites and gossan occur. The active agent in the decom- 
position of pyrites has been moisture, and this action is still 
going on, as witnessed in pyrites found exposed in the workings. 
Some of this, where moisture percolating trom above has 
reached it, has crumbled and become oxidized, the action 
spreading from small nuclei to the mass around. 

The Spaniards and their descendants, in working these pipe- 
veins, both at Gualilan and at Guachi, twenty miles further north, 
in a continuation of the same formation, only removed the 
gossans, which would constitute from one-half to two-thirds of 
the mass, and left the solid pyrites for future workers, who 
should have the means of separating the sulphur. They ex- 


tracted the gold and silver from these gossans by crushing 


the ore between stones, many of which are still found in the 


districts. These were of the form shown in fig. 38, Plate I. 


The ore selected by them, a quartzose gossan, was broken down 
to the size of Barcelona nuts, and placed with a little water on the 
lower block, a piece of limestone about three feet long and two 
feet wide, with the centre cut out, so as to leave sides to guide 


the upper block, or granite muller. Then two men moved 


the upper block slowly backwards and forwards over the lower 


one, until the ore became reduced to a powder as fine as flour; 
a small quantity of mercury was then added, and the grinding 
again continued until the mercury was supposed to have amal- 
gamated with all the metals. The ground ore and mercury 
were then removed to shallow wooden pans, and washed bv a 
free use of water; the mercury was again used in this way 
until it became saturated with amalgam, when the excess of 


mercury was removed by wringing in a soft piece of skin. 


The balls of amalgam thus obtained were covered with clay, and 
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placed in hot embers. This treatment drove off the mercury, 
and left a small, spongy ball of gold inside the clay coating. 
This process only extracted a portion of the free gold, as 


assays of their ‘tailings’ show 30 per cent only of the gold to 


have. been extracted. 
North-east of Gualilan, and on the eastern side of the Sierra 


de Villagun, at the junctjon of the beds of the Rio Flanche 


and Rio Chilea, which carry water during the rainy season only, 


is situated a remarkable bit of country. ‘The same limestone — 


as that found in the Sierra Villagun is crossed by the road, 
which then passes over barren hills of shale and sandstone to 


_ the edge of the Valley Fertil. In these hills, parallel to 


another limestone range in the distance, considerable deposits 


of bituminous shale are found. These shales vary in thick- 


ness, from six inches to eight feet, and are imbedded in 


_ yellowish grey shale. One deposit, eight feet thick, has been 
opened by natives in the hope of finding coal, and samples from 


the depth of 90 feet gave volatile matter and fixed carbon 9°6 
per cent, ash, 86°90 per cent. Colour black, lustre bright, and 
on exposure to the atmosphere the lumps break up into thin, 
shaly leaflets; the ash of this shale contained gold and silver 
in all the samples examined, the highest quantity being 1+ 
ounce of gold, and 14 ounce of silver per ton. The seams can 


be traced along the sides of the regularly stratified hills for a 


considerable distance (say two miles). Close to these seams are 


found deposits of ironstone, containing 45 per cent of that 


metal, and very nearly the same proportion of gold and silver 
as in the ash of the shale. This is a remarkable fact, and 
becomes still more so, when we find that the gossan from the 
decomposition of the pyrites in the limestone hills to the west 
contains the precious metals in almost the same proportion. - . 
There is a deposit of coal at Hilario, in this province, a 


sample of which gave 114 per cent of ash. It is found in the 


sandstone and shaly beds there existing, and is of such a cha- 
racter as to lead to a well-founded hope of the people that they 


may have a‘coal of Oolitic age to assist in building up their 
- mining and other industries, and in reducing the expenditure of 


their scanty store of. timber. 


EXPLANATION OF PLATE I. 


Fic. 1. Diagrammatic section of rocks in the Gualilan district. 
Fie. 2. Section of pipe-vein, with granite forming foot-wall. 
_ Fig. 3. Primitive native mill for grinding gold ores. 
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METEORS AND METEOR SYSTEMS. 
By W. F. DENNING, F.R.AS., F.MS. 


OQ department of scientific research has made more rapid 
progress of late than that relating to the phenomena ot 
meteors. Twenty years ago our knowledge of these bodies was 
of the most crude, rudimentary character. Few observers had 
applied themselves diligently to the task of gathering and 
discussing observations; and though the planetary theory of 
shooting-stars offered the most reasonable explanation of their 
appearance, yet it was admitted that the subject was involved 
in considerable doubt, and presented many points of difficulty. . 
_ The occasional apparition of brilliant detonating fireballs, the 
occurrence now and then of remarkable star-showers, the pre- 
2 cipitation upon the Earth’s surface of stony masses, were facts _ 
which could be verified from many independent sources, and 
2 they set men thinking to account for the strange and startling 
s freaks of Nature as exhibited in these phenomena. Could such 
bodies as aerolitic stones fall from the Moon? Could they, after 
being expelled from the lunar craters, have met with the Earth 

‘in her orbit and come so far within her attractive influence as 
to have been peremptorily drawn to her surface? Could the — 
smaller shooting-stars, often seen on starlight nights, be mere © 
a condensations of gaseous compounds in the extreme outer limits 
_ of the atmosphere, rendered combustible by unknown processes 
occurring at certain stages of their formation? * These, and 


* Some of the ancient philosophers appear to have formed correct ideas 

of the astronomical nature of meteors. Humboldt says that Diogenes of | 

, Apollonia, who probably belonged to the period intermediate between 
Anaxagoras and Democritus, expressed the opinion that ‘ together with the 

visible stars there move other invisible ones, which are therefore without 

a thames, These sometimes fall upon the Earth, and are extinguished, as took 
_ place with the star of stone which fell at Aigos Potamoi.’ Plutarch, in the 
. Life of Lysander, also says, ‘Falling stars are not emanations or rejected 
portions thrown off from the ethereal fire, which when they come into our 
atmosphere are extinguished after being kindled; they are rather celestial 

bodies which, having once had an impetus of revolution, fall, or are cast — 
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other questions, came to the fore at first as likely to yield some- 
thing tangible in the attempted elucidation of the subject, but 
the materials from which the investigation must be conducted 
were of the most imperfect, indefinite nature, and there seemed 
little prospect of a satisfactory solution of the question on such 
a basis. Records there were, and in abundance, of many 
exceptionally large meteors and of star-showers; but though | 
the tacts were well attested in themselves, the descriptions failed. 
in the most important details. The observers had been startled 
by the unexpected character of the phenomena, and had given 
exaggerated accounts of what they had seen. The vivid bright- 
ness of a meteor (overpowering the lustre of the stars, and even 
vieing with the Moon in splendour), the flaming train left in 
its wake (curling itself up mto grotesque shapes as it dritted 
and died away), the form of the nucleus with its jets and sparks, 
and the final explosion with the accompanying reverberations, 
were all portrayed by the enthusiastic observer ; but in rare 
cases only were the really valuable points preserved for investi- 
gation. The direction of the meteors’ flight amongst the stars, 
_ and the duration of its visibility, were facts of more significance 

than the mere appearance of-such an object, which, though 
_ Imposing in an extreme degree, was yet useless for calculation 
of the orbit. That these points were seldom given their due 
weight by some observers is to be regretted, though it is a 
matter for congratulation that at the present day men are fully 
_ alive’to the importance attached to such records. 


Heis at Aachen (and later at Minster), in Germany, was 


the first to devote himself with proper method to the habitual 
observation of shooting-stars. He was attracted to the subject 
at a time when our knowledge was meagre in the extreme, 
entering a path untrodden by any previous observers, and setting 
an example to those who followed him in the same line of 
research. His observations soon indicated the existence of a 
large number of meteor-showers, and showed that the periodical 
displays of August and November, though unique and specially 
interesting as furnishing many falling stars at their several — 
epochs, were not by any means the only such systems requiring 
Investigation. He was aided by the contemporary labours of 
Schmidt at Bonn and Athens, and other assiduous observers, 
who now began systematically to apply themselves to the work, 
cataloguing the apparent. paths of the meteors visible during 
their watches, with the ultimate view of comparing them to- 
_ gether and deducing the radiant points of the chief showers. 
Thus the work progressed until Schiaparelli of Milan enunciated 


down, to the Earth, and are precipiteted, not only on inhabited countries, 
but also and in greater numbers, beyond these, into the great sea, so that 
they remain concealed, | 
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his theory of identity in cometic and meteoric orbits. He was 
led to this remarkable discovery by investigations of the August 
meteors in 1866; and it at once raised this branch of astronomy 
to a much higher position than it had formerly occupied, for it 

ave the phenomena of shooting-stars a significance far beyond 
what had been accorded to them. They were shown to be purely 
astronomical in nature and origin, revolving in elliptical orbits 
about the Sun, and existing in infinite numbers in interstellar 
space. The constituent atoms of a shower became visible when | 
upon the intersection of the Earth and meteor orbit they en- 
tered the atmosphere with such velocity as to produce instan- 
taneous ignition and combustion, resulting in the immediate 
disruption and collapse of-each particle so entering into collision. 
Only in rare cases and in the instance of the more massive 
fragments would one be found of sufficient solidity to penetrate 
completely through the atmosphere and fall upon the Karth. 


By far the greater number of such bodies being of miniature 


size were consumed in the upper rarefied limits of the atmosphere, 
and obviously that would be an exceptional incident in which 
a meteor overcame the resistance of the dense air strata lying 


closely over the surface of the Earth. 


The intimate relation of comets and meteors being clearly . 
demonstrated by their accordant orbits and by the occurrence 
of star-showers at the very times when the Earth passed through 
cometary tracks, it was sought to establish the theory on the 
basis of a large number of such agreements. But apart from 


the meteoric displays of April 20, August 10, November 13 and 


27, there are no instances, which can be safely and certainly 
accepted, of exact coincidence in the calculated orbits of meteors 
and comets; and this is a little surprising when we admit into 
the comparison the large number of results which have accu- 
mulated. In many cases the positions of the radiant points © 
agree closely, but the shower of meteors appears to be diffused 
over a long period, with no evidence of condensation on the | 
special night when the Earth approaches the node. Take the case | 
of Comet. I. 1850 2%, radiant point at 313°°5+60°°5 on June > 

23-+. Now there has never been observed a well-defined 
outburst of meteors on or about that date, though from the point 
mentioned a lingering shower (or series of showers) is sustained 
during the long interval from April to November with an 
average radiant at 315°°5 + 60°:0, derived from twenty-three | 


independent observations. Another instance of like nature is 


afforded by Comet II. 1850 %, radiant at 2°+54° Oct. 19+, 


which falls very near a series of showers near a Cassiopeie at 
72 + 52°1 July—Nov. (twenty-two observations). Now the 


inference of physical connexion between these pairs of radiant 


points is rendered untenable by the remarkable persistency of the 
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meteoric display ; for a true cometary shower can only endure a | 
few nights. The agreements, therefore, are conjectured to result 
from pure accident, for obviously there must arise many similar 
positions amongst the large number of radiant points at present 
comparable. This is rendered still more probable by the fact, 
that even in some cases where the accordance is good, both in 


position and epoch of the radiant centre, the comet’s paths were — 


very distant from the Earth, never approaching it within many 
millions of miles,-so that it is difficult to understand how the 
particles are encountered at such remote distances from the — 
nucleus. , A shower of meteors from Corona in April was found 
to coincide with the radiant point of the Great Comet of 1847; 
but the accordance is otherwise defective and vitiated by the 
fact that the comet’s nucleus ‘in its node and perihelion almost 
grazed the body of the Sun: and only the lengthy tail which it 
swept or wheeled round with it can be supposed to have reached | 
the orbit of the Earth.’* _ Numerous other instances might be 
cited in which the orbits of comets falling far within the EKarth’s 
path cannot possibly occasion a meteor-shower, unless, as Weiss 
and Schiaparelli have considered likely, ‘some portions of the 
cometary substance, repelled from their proper orbits by the 
Sun in the form of the tail and other luminous appendages 


U 


emitted by the comets near their perihelion passages, may have 


extended to such a distance in their orbit planes as to intersect 
the orbit of the Earth.’ f We are ignorant at present of all the 
conditions under which meteor-showers are produced, and of 
the many varieties existing among them; but it appears pro- 
bable that the meteoric particles may be sometimes distributed 


_over a considerable width of orbit by the trains and other — 


luminous projections from comets during their circumsolar 


passages. 


_ The apparent long duration of meteor radiant points has 


struck nearly every observer who has entered fully into this 


department. Mr. Greg has pointed out, that according to his 


own experience, the:average duration is far beyond the limits 


considered probable.t He states that in his own catalogue of 


-meteor-showers deduced from 2000 shooting-stars seen in 


England during the years 1849-67 the average duration for 


forty radiant points (occurring at all periods of the year) is — 
thirty-three days; and there are twelve showers reaching filty- 


four days, some of which, however, he regards as not really one 
shower. He found that in not a few cases the period would 
seem to extend for two or three months without any special 
intermission. Dr. Schmidt’s results confirm Mr. Greg’s, tor of 
the forty-five showers included in his catalogue the mean 


* B.A. Report on Luminous Meteors, 1877, p. 165. + Id. 1873, p. 402. 
{ Monthly Notices R.A.S., vol. xxxviii., p. 351. 
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duration of visibility is thirty days or more, and many instances 


of long duration are similarly evident amongst the extensive. 


observations of the late Professor Heis. Schiaparelli from the 
reduction of the meteors seen by Zezioli at Bergamo in Italy 
found a series of radiants in the month of January grouped 
together near n— Urse Majoris, and a Corone—a Bodtis, and 


in April near 7 Herculis, and he regarded them as distinct or 


separate families of radiant points, which, though separated 
from each other in position or by nights on which no inter- 
mediate meteors were observed, nevertheless. possessed in 
- common some features of very close resemblance. ‘Should 


_ the effect of planetary perturbations which retarded the return. 


‘of Halley’s Comet in the year 1759, nearly one month from 
the time of its perihelion passage, as calculated by D’Alembert 
and Clairaut, also explain the wide differences between the 
separate coils of spiral meteoric streams apparently encountered 


by the Earth in the meteor-systems of which the above groups 


or families of radiant points appear to present unmistakable 
examples, a new field of investigation in meteoric astronomy 
is beginning to unfold itself in these interesting discoveries.’ * 

| In the spring of 1876, the writer.commenced a series of 
observations of shooting stars, and they have been continued to 


the present time. The aggregate number of meteors observed | 
is 5706, in about 520 hours of watching. The path-directions — 
were always registered with special care, the chief aim being to — 


derive the radiant points accurately. About half of the total 

number of meteors were recorded before midnight, and the 
remaining half in the morning hours. To supplement and con- 

_ firm my personal observations, I undertook the reduction of a 

large number of the meteor-paths registered in the foreign 
catalogues of Heis, Weiss, Zezioli, Konkoly, and of the Italian 
Meteoric Association, 1872, and the number thus projected on 
star-charts amounts to more than 13,000. A considerable list 
of radiant points has been founded on this investigation, and the 
results, when compared with other observations, present many 
satisfactory accordances. The long duration of certain showers 


appears to be incontestably proved, for the same radiant points — 
_ became manifested again and again. They cannot be distinct 
streams, supplementing or succeeding each other at short 


Intervals from the same general directions, or they would 

exhibit considerable differences in position; whereas, in the cases 
referred to, the place of departure adheres tenaciously to the 
same exact point of the heavens, so far as it is possible for care- 
ful and prolonged observations to discriminate. The following 
are some of the most prominent examples of these long-enduring 
streams, the average centres of which are derived from a variety 


* B.A, Report, 1871, p. 48. 
NEW SERIES, VOL. IV.—NO. XIII. | 
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of independent determinations by myself and many other 
! observers confirming each other very exactly :— 


Position of No. of 

Apparent duration of the Approximate 
No. Radiant Point. Radiants 

it . Radiant Point. R.A. Decl. averaged. Star. 


I. July—Nov. 7246521 22 
July 21—Nov. 13 77+359 14 
July —Mar. 30 S60 20 
IV. Aug.3—Nov.18 43 

| VI. Aug. 6—Nov. 12 61:2 

July 25—Dec. 6 62:0 
July 25—Dec. 69°5 
| Aug. 6—Dec. 27 
X. Aug. 29—Dec. 80°4 
Sept. 16—Jan. 
XO. Sept.—Dec. 

Sept.—F eb. 

Oct. 11—Feb. 16 


a Cassiopeize. 
Andromede. 
B Trianguli. 

Arietis. 

a Persel. 

4 16 ¢ Persel. 

pe Persei. 

10 c Camelopardi. 
7 

9 


BS Sr 


19 Tauri. 
13 6B Canis Min. 
15 6 Geminorum, 
21 x Ursee Maj. a 


$e 


co 
co 
+ 


Nov. 1—April 12 
April 21—Dec. 
July 26—Oct. 31 
J une—Oct. 
June—Dec. 


815°5 + 60° 


OV 
++ 
Or co t 


STR S 
bd 


290°6 + 


on 


7 
60°0 
332'8 + 48°6 


300°. + 62°7 


11 6 Cancri. 


15 
21 


14 


23 


17 


17 


o Draconis. 
Draconis. 
a Cephei. 
Lacerta. 
Cephei. 


These average positions each represent the focus of a series 
| o£ well-defined meteor-showers, clustering near together at 
MW successive epochs. The following diagram shows, in two cases, 
| (Nos. IIT. and V.), the individual radiants from which they are 
Al derived, which may be taken as fair samples of the whole :— © 
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Fic. 1. Radiant points of meteor-showers near B Trianguli and a Peraci (30°-2 
+ 36°-0 and 46°2 + 45°°9). | 
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The shower, No. III., near 8 Trianguli, is 14° N. of that 
star, and nearly all the meteors diverging from it have been 
short, appearing amongst the well-known stars of Perseus, 
Auriga, and Andromeda. At first they are very swift, streak- 
leaving meteors, but at each later manifestation the velocity 
decreases, and they are rarely accompanied by streaks. It is 


ga remarkable fact, that though I have seen 4400 meteors 
~ (exclusive of the August Perseids) during the last six months 
of the years 1876-79, nearly all of them amongst the con- 


stellations included in the zone from Pegasus—Lacerta to Leo— 
Ursa, yet I have never found a meteor-shower precisely at 
8 Trianguli, or slightly below that star, or to the east or west 
of it. Over and over again the radiant point reappears at the 
same place, so far as the necessarily approximate nature of the 
observations will allow one to determine. From Auriga, too, the 
meteors constantly fall from a centre about 2° E of a line joining 
PB Tauri and « Aurige,* and below an elongated group of small 


small stars there. (See No. IX.) In Perseus there are also 


several well-determined points of departure extending over a 


_ few months; and it now remains for observers to further inves- 


tigate the alleged peculiarities. ‘The importance of the subject. 
cannot be over-estimated. It is impossible that meteor-showers 
can last longer than a few nights (except under special con- 
ditions), on the assumption that they form parabolic orbits, 
and that the true cometary-meteor-showers of August 10, 
November 13 and 27, &c., are to be accepted as typical streams _ 
belonging to the solar system. Unless the meteor-rings are 


_ of great. width, or unless their orbital directions are nearly — 
parallel with the Earth’s motion, it is certain that the showers 
must be very short-lived, because the Earth’s orbital velocity of 


about 184 miles per second carries her on about 13 million 
of miles in a day, and she must quickly traverse the stream in- 


| _ tercepting her path, unless, indeed, it is diffused over a vast area — 


of space, in which case the showers might possibly be sustained 


several months, but not without a change in the position of the 
radiant point. Evidently the identity of a comet with a star- 


shower is only safely to be inferred when the position and 


epochs of the two radiants are in exact conformity. Amongst — 


the very large number of such systems existing in space, there — 
must be many varieties of orbit and origin, and the complicated 
effect of planetary perturbations upon such slender streams is 


perhaps not yet sufficiently known or appreciated in its full 


significance. Towards the ultimate explanation of such ano- 
malies as observations have induced, we require much further 


~ assiduous labour in the same field. 


_ Those who have worked in this department of astronomy will — 
* There is an equally persistent centre 25° N. of this at 77° + 57°. | 
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already understand how extremely difficult it is to obtain accurate 
and certain results. The infinite number of meteor-streams, and 
their great feebleness in general, and the difficulty of avoiding 
error in recording the path-directions of shooting-stars, and 
ascribing them their true radiants, all render the subject very 
complicated, and are a source of constant embarrassment to the 
observer. Moreover, the frequent impediments offered by 
cloudy weather and moonlight prevent anything like extensive 
observations being obtained during a single year, though a 
person constantly on the alert for all available opportunities — 
ought certainly to register between 4000 and 5000 meteors in 
the course of twelve months, presuming that he worked all 
night long, and that the period of his observations was 
ordinarily favourable in point of weather. But extensive work 
of this kind is almost useless, unless it is thoroughly reliable. 
Even slight errors in mapping the meteor-paths bring about | 
great discordances, and introduce confusion into a subject the 
nature of which is confused. The radiant points, deduced from 
hastily-gathered materials, appear to be extended over con- 
siderable areas of the sky, and cannot be determined with the 
necessary precision. It is a good plan, and one likely to con- 
duce to correct results in observing meteor-flights, to project a 
perfectly straight rod or wand (held in the hand for the 
purpose) upon the apparent course of a meteor directly it is 
seen, and then, noting the path exactly, it may be transferred 
to the star-chart. By this method the true direction is very 
closely represented, and it 1s necessary to adopt some such means — 
of aiding the eye, which often fails to retaim more than an 
approximate idea of the apparent course amongst the stars. 
_ The proposed plan so far facilitates precision, that in the case 
of swift, streak-leaving meteors the paths may often be registered 
with instrumental exactness, for in the moment that the streak 
lingers on the course, the wand is projected upon it, and the 
line of flight carefully noted and accurately reproduced on the 
star-map. | | | 
_ It is only by the exercise of the utmost attainable accuracy 
that the numerous distinct showers visible every night of 
the year may be disconnected from each other, and their radia- 
_ tion-centres ascertained. Observations continued all night, or 
during at least four or five hours, are very valuable in this 
- connexion ; for the majority of the showers are of such extreme 
_ tenuity, that during a short watch of, say two hours, no sign 
of their operation may be evident. It is to long-continued 
and accurate observations that we must look for important 
results, and for the final solution of the difficulty presented by 
the apparent long endurance of meteor-showers. Records of 
stationary meteors (/.¢., meteors whose direction of motion 


4 
Ry 
/ 
iy 
~ 
4 
4 
> 
Ay 
ron 
# 


METEORS AND METEOR SYSTEMS. 21 


coincides with the line of sight) are also of great utility, as they 
obviously appear in the immediate region of the radiant point. 
- Large meteors, such as bolides and fireballs, when observed at 
several different stations, offer another means of deriving true 
radiant points, though it is not often that the descriptions of 
those, who witness such brilliant objects are found to agree 
and to admit of satisfactory comparison. But when, as occa- 
sionally happens, the phenomenon is independently recorded by 
several practised observers, the orbital elements may sometimes 
be derived with similar accuracy to those of a well-observed 
comet. The radiant points of large meteors thus derived are 
strictly comparable with the ordinary feeble showers of small 
shooting-stars, because there is no doubt they proceed from 
identical systems. The Perseids of August, and the Leonids 
of November, supply meteors of all magnitudes, from the 
faintest class just within the limits of vision up to the largest 
type of fireballs. Numerous other systems, amongst which 
may be mentioned the November Taurids, also display the 
same variety in the brilliancy of their members. The great — 
detonating fireball of November 23, 1877, whose radiant point 
was very exactly defined (by five good descriptions of the line 
of flight) in Zaurus at 62° + 21° belonged to the system of 
Taurids noted by Mr. Greg as a conspicuous shower in November, 
and well seen by the writer on November 20,1876, at the © 
‘point 62° + 224°. The large detonating meteor seen in the. 
early evening of November 21, 1865, with a radiant point 
at 56° + 13° appears also to have belonged to the same stream. © 
The great fireball of May 12, 1878, nearly coincided in its 
radiant point (214°—7°) with a well-determined radiant at 
207° —8° in April—May; and on August 11, 1876, a large 


meteor was seen at many places, the recorded paths indi- | 


cating a good radiant point at 60° + 51°, corresponding with a 
shower traced by the writer at 60° +50° on August 12, 1877. 
Many other corroborative radiants of large- fireballs, with 
ordinary star-showers, might be adduced to confirm the idea 
that they belong to the same individual systems, though in 
some cases, it must be admitted, the agreements may be 
accidental. Prof. von Niessl regards detonating and aerolitic 
meteors as a distinct class of cosmical bodies, which differ from 


comets and periodical meteor-showers in the original velocities 


_ with which they enter the sphere of the Sun’s attraction. He 
has assigned hyperbolic elements to the orbits of several fire- 
balls, and expresses his conviction that they have native 

_ Velocities in space bringing them from remote star-spheres into 

_ the neighbourhood of the solar system.* 

It is fair to conjecture that, amongst the vast assemblage of 


* B. A. Report, 1877, p. 146. 
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ji meteor-streams annually intersected by the Earth, there are 
i —- many varieties of orbit, Sen the hyperbola to the nearly circular 
| orbit, calculated for the fireball of Nov. 27, 1877, by Major 
Tupman. The observed time of flight is the important element 
in the determination of meteoric orbits; and it is unfortunate 
that accuracy is very seldom attained in this respect, and that 
sufficient attention is rarely given by observers to the estimation 
of a meteor’s visible duration. As to the number of meteor- 
a _ showers at present ascertained, it is impossible to specify the 
i exact figures. Several hundreds of well-defined systems are - 
ia now included in our catalogues, and this department is enriched 
every year with new additions to its already extensive records. 
Previously unsuspected showers are constantly being brought 
to light by assiduous observations; new meteor-epochs of 
decided intensity are becoming well established; and many of 
the old showers receive frequent and ample confirmation during 
their annual recurrences. But though much has been achieved, 
more remains to be done in the future, for we are only just 
_ beginning to unravel the complicated details of the subject. 
Meteoric astronomy is but in its infancy. While other depart- 
ments of Science can number their centuries of research, this. 
branch can only go back a few years to the time when Heis 
first gathered the materials for its primitive elucidation, and 
the subject is so wide and difficult, requiring ages of diligent 
observation to explain the intricate and anomalous points it 


opens up for investigation, that it will be very long before we | ; 
obtain a full knowledge of the principal meteor-swarms in their “ 
varied aspects, for they are as numerous as the stars in the 
sky ; and the extremely feeble nature of their apparition will 
for many years enable most of them to elude detection. The 
intermittent character of the true periodical showers will also a 
_allow them in some cases to escape the most vigilant eye, for a 


becoming visible at very short intervals only once or twice in 
a long period of years they are very likely to be overlooked, — 
_ though their special intensity will generally afford the means 
Meteors proceeding from the same stream present great | 
similarity in their visible appearances, and if the observer is 
careful to note this in. the case of each meteor seen, he will 
often be able to attribute the true radiant point though the 2 
path may be directed from the positions of several contemporary e 
showers. Thus the Perseids of August 10 and the Leonids of = =~ 
November 13: are of great swiftness, frequently bright, and 
with the almost invariable accompaniment of streaks. The 
Orionids of October 20 are of the same character. The Geminids a 
of December 10-12 are swift, short meteors without streaks. 2 
The Taurids of November are slow, sometimes trained, and 
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often brilliant; and in the early evenings of that month, when 
the radiant is at a low altitude, they are extremely conspicuous 
objects with inordinately long courses. The Andromedes otf 
November 27 are very slow meteors, and not so brilliant 


generally as the Perseids and Leonids. In fact, the two great 


showers of November are utterly dissimilar in many points, 
though each can boast a parent comet, and each can give a 

It must be remembered that the appearance of meteors is a | 
good deal affected by the position of the radiant points, astro- 
nomically and sensibly. Showers directed from the neighbour- 
hood of the Earth’s apex are characterized by great swiftness 
and. enduring streaks, but the non-apical meteors are of less 


speed, according as they recede from the apex, and phosphores- 
cent streaks are rarely seen upon their courses. The position of 


a shower sensibly, and often materially, modifies the distinctive 
features of its members. When the radiant is on the horizon, 
the apparent paths are of extreme length ; but a radiant at great 
altitude, near the zenith, will furnish meteors with short, diving - 

courses. These changes are due to the effects of perspective, | 
and it is evident therefore that observers should carefully regard 
these facts in determining the real diverging centres of showers, - 
for during the same night the meteors of one family undergo 
striking variations as the sensible position of the radiant alters 
its situation with respect to the observer’s horizon. This will — 
become apparent at once if the Leonids are watched from their — 
rising on the night of November 13. At first the conforming 
meteors are of considerable length, and their flights are some- 
what gradual across the sky; but just before daylight, when 


the stars of Leo are approaching the meridian, their short, 


darting courses are in singular contrast to the earlier apparitions. | 


‘When the radiant is very low, the visible paths are occasionally 


extended over a vast space of the heavens. On November 12, 
1879, at 10.17 p.m., the writer observed a Leonid (though the 


_ constellation of Leo was below the horizon) with a_path of 98°, 


and this, with a single exception, was the longest track ever 
recorded by him. On December 138, 1876, a meteor was seen 
at 7° 28™ p.m. with a path of 122° directed from.a shower in Leo 
Minor just rising. The average lengths of meteor-paths would 


_ appear to be about 11°. The mean assigned by Coulvier-Gravier 
1s 13°°9. Schiaparelli deduced from Tupman’s observations an 


average of 11°°0. The writer at Bristol finds 11°23 from his 
own observations,* and Sawyer at Boston, Mass., gives 9°°8. _ 
But the mean apparent lengths of the paths are of minor 


Importance to the directions of the paths, and it is to be hoped 


* Deduced from 3203 meteor tracks registered in 1876-78. Of 661 
tracks since recorded n 1879, the mean length is 11°34. : 
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that at some future time when such records have multiplied 
an attempt will be made at a complete reduction, with the 
idea of distinguishing the showers common to each night of 
the year. We have already gathered a sufficiency of materials 
for certain periods, viz., April 18-20, July 25-31, August 5-12, 


October 18-22, November 10-13, &c., when observers have 
been diligently watching the occurrence of the special showers 


of those epochs. In August particularly a large number of 
records have accumulated, and chiefly on the few nights when 
the Perseids offer an abundant display; in fact, about two-fifths 
of the aggregate mass of shooting-star observations are for this 
period alone, and it is now important that the work should be 


more equally distributed over the year. Many nights have 


been almost wholly neglected, and many suspected showers 


have received meagre support. The more slenderly ascertained — 


epochs now demand investigation, equally with those already 
well-authenticated by numerous observations. 


Certain nights of the year shaw a marked predominance of _ 
. fireballs and meteors of the brilliant class. The writer recently 


tabulated about 3600 such observations with the view of findin 
the special dates of frequency, which were indicated as follows: 


January 2, 21, 31. July 11, 20-21, 25-30. 

February 3, 7, 10. August 3, 5, 7-13, 15, 19-22. 
March 1, 2, 4. | | September 1-2, 6-7, 11-18, 25. 
April 11-12, 19-20. ~ October 18, 15, 17-18, 22, 24, 29. 
May 2,4, 15,31. Nov. 1-2, 4, 6-9, 11-15, 19, 27. 
June 6-7, 12, 29-30. . December 8-9, 11-12, 21. | 


The most remarkable of these dates are distinguished by larger 
type; they agree in many instances with the epochs of pro- 


minent meteor-showers. | 
From the extensive lists of radiant points published during 

the last few years, it is difficult to select those positions offerin 

the most abundant displays; but it is believed that the following 


table (necessarily very incomplete) includes the chief showers 


observed or reduced by the writer during the last few years. 


Epoch. Deel Epoch. R.A. Decl. 
: an. + | Mar. 14 - 263 + 48 
Jan. 9 and Dec. AL April 9-12 - 212 + 65 
10-13 184 + 59 
Jan. 14 ,, 130+44 | #£Aprill9-20 274+ 37* 
Jan. 17 295 + 53 April 19-23 288 + 22 
Feb. 15-20 236 + 11 April 19-23 295 + 42 
Feb. 20 + 84 April 19-23 + 58 
Feb. 20 263 + 36 April-May 229-- 4 
pa ae 175 + 10 May | 210 — 10 
Mar. an July 11, 25-31,and) 
April 9-12 249 + 51 "hee10 6 + 37 


* The Observatory, vol. iii. pp. 127-82. 
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Epoch. R.A. Decl. Epoch. R.A. Decl. 
July 27-30 & Aug. 341 — 13° Oct. 8 . 103 + 12 
July 28-30 — 326 —12* | ‘Oct. 15 133 + 20 
July 830—Aug. 1 52 + 53* Oct. 15-16. 31+ 9 
July 29 and Aug. 9 Oct. 15-22 92 + 16* 
and Sept. 14-15 Oct. 15 & 30 108 + 23 
Aug. 6-18 96 + 71 Oct. 31—Nov. 4 43 + 22 
Aug. 6-12 and Nov. 70 + 65 Oct. 14-20 106 + 50 © 
Aug. 6-12 and Sept. 61+ 39 | Oct. 316 + 59 
Aug. 6-12 61 + 48 Oct. 17-19 
Aug. 6-12 78 + 56 Nov. 7 102 + 72 
Aug. 10 43 + 58* Nov. 8, 12, & 20 62+ 22* 
Aug. 12 31 +18 Nov. 1é 148 + 23* 
Aug. 21-23 291 + 60 Noy. 26-29 155 + 36 
Sept. 1 506 + 54 Nov. 26 208 + 43 
Sept. 21 51 +19 Nov. 27 29 + 46* 
Sept.—Oct. 78+ 57 | Dec. 6 80 + 23* 
Oct.2 - 225 + 52 Dec. 8 145+ 7 
Oct. 3-4 138 +79 | Dec. 9-12 106 + 32* 
Oct. 8 and 15 46 + 27 Dec. 9-12 134 + 50 
Sept. 14-25 & Oct.) +3] Dec. 9-12 152 + 43 
8 and Nov.7 | 


An asterisk is affixed to the major showers, though it is 
impossible to say in several cases, which of them are entitled to 
precedence. _ | 
a The two oldest, and certainly the most notable, of the 
BS meteor-systems of which we are at present cognizant are those 
4 of August 10 (Perseids) and Nov. 18 (Leonids). And since the 
magnificent star-shower of Nov. 27, 1872, we have a third 
specially interesting system, remarkable not only on account of 
its unrivalled intensity, but also on account of its probable 
identity with Biela’s lost comet, of which it apparently forms 
the débris. Repeated search for the comet has been fruitless 
since 1852, and this meteor-stream occurring at the end of 
November, and obviously following the same orbit, is the only 
indication we have of its present existence. As to the shower 
of Perseids in August they form the meteor-flight of Comet III. | 
1862: and the Leonids of November present an orbital resem- 
blance to Comet I. 1866. The former shower recurs annually 
with considerable activity, supplying about sixty meteors per 
hour (for one observer) on the night of the maximum intensity, 
so that the particles must be scattered pretty evenly along 
the orbit. But in the case of the two November streams the 
_ conditions are different. The atoms are evidently condensed 
about the regions of the cometary nuclei, and it is only at certain 
_ epochs (when the comets are near their nodal passages) that a 
ich display can be expected. The Leonids were seen by 
Humboldt in 1799 on November 12; and in the years 1833 and 
1866 they reappeared with striking magnificence, so that the 


periodical apparitions are due at intervals of 33} years, and may 
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be next expected in 1899. But there is no doubt that though 
this meteor-cloud is confined in its main richness to the close 
region of its cometary nucleus, yet the particles are sparsely dis- 
persed through the whole orbit. The stream may be very 
attenuated in places, but careful observations sustained at the 
proper time will reveal a few of the swift, streak-leaving 
- meteors incontestably belonging to this shower. There were 
displays in 1787, 1818, 1822, 1823, 1841, and 1846, and more 
recently in 1877 and 1879, though in each case the comet itself 
was far removed from the neighbourhood of the Earth’s orbit. 


230 250 279 290 
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-Fia. 2. Paths of 17 Leonids observed on the morning of Nov. 14, 1879. 
Radiant point = 148° + 23°, 


The shower of the present year was sustained over the five 


nights from Nov. 11 to Nov. 15. The first meteor was seen 
at about 11° 31” on the 11th, both at Greenwich and at 
Writtle, leaving a fine streak amongst the stars in Eridanus 
and Cetus; but the paths as registered at the two stations 
are non-divergent, and the radiant cannot therefore be derived 


with certaimty, though the meteor was undoubtedly a brilliant — 
Leonid. On Nov. 12, Mr. H. Corder, at Writtle, in Essex, 


saw many meteors (in a watch of five hours), including 


twelve from a good centrein Leo at 149°+ 23°, and on several 


other nights he traced additional paths, making 29 in all, from 


‘ 


38 
. ‘ 
* 
/ 
wa 
{ 
; 
\ 
\ 
\ J 5 U 
\ 
| 
| 
| 
1Q 
4 
> 
Ny ~ 
| 
L i 
( 
‘al 
a. 
. 
r | 
ipl) 
3 
“ 


METEORS AND METEOR SYSTEMS. o7 


the same system. They were bright meteors, eight of them 
appearing equal to stars of the first magnitude, and eighteen of 


- the twenty-nine left streaks. On the night of the 13th the shower 


was seen by the writer at Bristol, where observations were 
commenced in the early evening at 5° 30™, and maintained 
until 17, during which period exactly 100 shooting stars 
were recorded. Of these, eighteen were Leonids ; four of them 
were brighter than the stars, in fact the meteors generally 
from this shower are finer than the average. The radiant point 
was very distinctly shown at 148° + 23°, being extremely near 
Mr. Corder’s position and to Professor Herschel’s average 


centre at 149°+ 23° for the great shower of Nov. 13, 1866. 


Every meteor left a bright streak, and the flights as regis- 


tered are exhibited in the accompanying plane-perspective 
diagram (Fig. 2). 


The maximum occurred at about 154, Nov. 18, when these 


bright Leonids were appearing in rapid succession ; but imme- 


diately afterwards a lull ensued, and meteors came rH j one now 


and then from the sickle of Leo, now risen high and clear in 
the eastern sky. The position of the radiant as determined 
this year coincides exactly with previous observations, and is 
shown in the annexed sketch (Fig. 3) :— | 


® 
ky 


Fig, 3. Position of the radiant point (R) among the stars in the Sickle of Leo. 


On the night of November 14, the shower was observed by — 


Mr. Gray at Bedford, who, however, failed to see the outburst 


on the preceding night. He says: “Part of the sky was 


observed from 7 30™ to 8 30™, and from 9» 30™ to 18%. 


Thirty-eight meteors were seen; at 14" and 17 they followed - 
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in somewhat quick succession—ten were notably bright, and 
one equalled Venus in size and brilliancy. Of those whose 
paths were recorded most radiated from Leo ; of the remainder 
many were traceable from the region around aand (3 Geminorum, 
but I was unable to find the exact position of the radiant point.” 

On the following night, Mr. Sawyer, at Cambridgeport, 
Mass., observed seven Leonids in a watch of two hours, and 


found the radiant point at 151° + 22°: Other reports from 
_ America confirm the reappearance of the shower on the morn- 


ings of November 13 and 14. | 

I have been particular to mention the facts of the recent 
display of Leonids, because it goes far to prove that they form a 
continuous stream, like the Perseids, and that the shower is | 
visible every year with more or less intensity. At the present 


time the parent comet is nearing its aphelion (close to the orbit 


of Uranus),a vast distance from the Earth, and none but the 
most widely separated of its particles could have encountered 
the Earth at her recent approach to the node. It is a significant 
fact that now (thirteen years after the maximum in 1866) the 
shower has recurred on several successive nights in the most 

The remarkable display from near y Andromede due at 


about the end of November, and having no sort of connexion 
with the Leonids to which we have been referring, was first 


witnessed on December 7, 1798, by Brandes whilst travelling 


near Hamburg in Germany. Four hundred meteors appeared 


in half of the sky during a few hours. On the same date in 
1830 many shooting-stars were seeh by the Abbé Raillard in 
France. On December 6, 1838, a meteor-shower was observed 


by Paul Flaugergues at Toulon, and by Herrick in the United 
States. At the Brussels Observatory meteors were recorded to 


be four times as numerous as on an ordinary night. On 
December 8, 1847, Heis saw a meteoric shower with a radiant 
at 25° + 40°; and on November 30, 1867, Zezioli noted a few 
meteors from a centre derived by Schiaparelli at 17°+ 48°. 


~ On November 27, 1872, a great shower of meteors was seen in — 


many parts from a radiant point at 25° + 43°. They fell so 
thickly during several hours that it was almost impossible 
to record the approximate numbers. During the next few 


years the shower became quiescent, but in 1877, November 25, 
the shower recurred again, and was slightly seen by the 


writer. On the 27th it continued feebly in progress, but the 


exhibition was a very meagre one. In 1878 a conspicuous. 


apparition was looked for, but astronomers were disappointed. 
The shower failing in 1878 it was confidently asserted that 
in 1879 the conditions being more favourable, we should again 
become immersed in the dense portion of the meteor flight ; 
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but nothing was seen on the predicted nights, indeed signal 
failure everywhere attended the observers. At Bristol, on the 
27th, the sky was clear at intervals, and a carefully directed 
watch was instituted at several periods of the night, but no 


meteors were traced in the bright moonlight. The sky was - 


cloudy on the 26th and 28th, when possibly there may have 
occurred some revival of the shower, or it may have taken 
place in the day-time, but it is certain that nothing of it was 
seen in England. Reports from foreign observatories* may 


perhaps be more favourable, but in the moonlit sky at the end 


of November observers had a poor prospect of seeing many 
meteors, unless indeed a very conspicuous display occurred. 
Thus the shower of meteors appears, like its derivative comet, 
to have eluded the search of astronomers; and in the event of 


its non-recovery in future years it will be conjectured that 


the stream has been deflected away from the neighbourhood of 
the Earth’s orbit under the influence of planetary perturbations. 
Apart from the Leonids and Andromedes of November, there 


are many other systems presented during that month ; of these ~ 
the Taurids and a bordering shower in Musca supply the 


chief examples, and they have afforded an abundant supply of 
meteors during the past month. Mr. Corder says: ‘Several 
clear nights in the first half of November allowed of good 
watches for the Zaurids, but the number seen was not large 
considering the length of the observations. There are some 


slow meteor-radiants near to this main stream which may possibly | 


be connected, but of the true Zaurids fifty-three were seen, 
and a total of eighty-five when the branch radiants are included. 
Of this number six were first mags., and they were curious, 
for they left very narrow red streaks, which is not usual with 
slow trained meteors. They did not appear like the gaseous 
streaks of the Leonids, but were extremely faint as if only from 
- red-hot ash. The colour of the largest ones was greenish yellow ; 
many of the small ones were reddish. JRadiant point at 
08° + 21°, and others in Musca, the chief, at 47°+ 23°.’ These 


observations wére fully corroborated at Bristol on the nights of . 


November 12-14, when two very active showers were seen from 
the points 60° + 21° and 46°+ 21°, and there were a large 
number of minor showers in play at the same epoch. Observers 
should watch for the annual returns of these numerous Taurids 


and for the other co-operative displays of the season. The 


Leonids and Andromedes must be diligently looked for every 
year, so that we may learn more of their history and store up the 
materials for future discussion and investigation. 


* Mr. Sawyer writes from Cambridgeport, Mass., that he obtained fre- 


- quent observations between Nov. 23-30 and Dec. 1-5, but there was no sign — 


of the expected meteors. 
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THE LAW OF ASSOCIATION IN THE ANIMAL 
KINGDOM.* 


M. EDM. PERRIER. 


NE of the characteristics of the course of instruction at 

the Museum, has always been that it exercised a con- 
siderable influence upon the men who have to carry it out. 
Compelled by the very nature of the institution to keep 


himself constantly acquainted with what is known and what 


is sought, with the definitive acquisitions of science and the. 
objects of her aspirations, obliged to co-ordinate the most 
recent discoveries with those which preceded them, to test 
‘all new theories and ideas, and to bind together the materials 


which incessantly accumulate about the stones forming the 
- vast edifice of science, the professor sees the lines of that 


edifice become gradually modified, contributes personally to 
the accomplishment of their metamorphosis, and sometimes 
concludes his course under the domination of ideas quite 


‘different from those which inspired him at starting. 


I admit without reservation that I have undergone this 
influence. Last year I commenced a series of investigations 


upon transformism. I had no prejudices with regard to this 


doctrine. If certain general ideas attracted me towards it, I 
had also present to my mind the objections repeatedly urged 
against it by the most illustrious of French naturalists, and ~ 


among these the men for whom I have the greatest esteem and 


veneration. It seemed to me, however, in the course of my 
lectures that these objections were by no means insurmountable, 
that they were directed against modes of conception of the 


- evolution of organisms which were not at all necessary, and 


that they left perfectly intact the actual bases of the doctrine. 
Ascending the series of organisms from the humblest to the 


_ * This article, which contains a great deal of interesting information and 
some original and suggestive views on the relations of animal forms, is 


slightly abridged from M. Perrier’s opening lecture at the Museum of 
Natural History of Paris. 
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most perfect, and seeking among them not differences but 
relationships, it seemed to me that a simple and very general 
law had presided over their formation; that they were derived 
one from the other by a constant process; and I found that I 
had added some additional arguments to the theory of the 
genealogical relationship of species. | | 

The law which I now have to put forward may be designated 
the law of association. The process by which it has produced 
- the greater number of organisms is the transformation of societies 
into individuals. | | | 

From the day when it was proved that every living 
creature was composed of microscopic corpuscles more or less _ 
resembling each other, from the day when it was seen that 
similar corpuscles capable of leading an independent existence 
constituted of themselves the simplest organisms, it has been 
thought that we might compare the highest animals and plants — 
to vast associations of distinct individuals, each represented by 
one of these living corpuscles, one of these cells, to. use the 
term adopted by anatomists. In the same animal the cells may 
display a great number of forms and different physiological 
properties. These forms and properties are not in the least 
degree modified by the vicinity of different cells. In the 
very heart of an organism each cell lives as if it were alone— 
that 1s to say, if it were possible to isolate a cell from the human 
body and to place it in a nutritive medium like that which — 
normally surrounds it, that cell would continue to live, to 
obtain nourishment, to develope and reproduce itself: in a 
word, it would exercise all its physiological functions precisely 
as before. But more than this; in the organism itself the life 
of each cell is so independent of that of its neighbours that it 
is possible to kill all the cells of the same kind without — 
affecting the others. Claude Bernard has demonstrated that 
curare poisons the elements which terminate the motor nerves, 
thus abolishing all movement, without in the least injuring the 
other parts of the nervous system, and, in particular, leaving 
sensibility absolutely intact. It was in consequence of his 
investigations upon curare that he asserted, more distinctly than 
had ever been done before, the principle of the independence of 
the anatomical elements. | | 
_ Thus, in organisms, not only are the elementary individuals 
_ sometimes very dissimilar, but in spite of the bonds which unite 
them, they retain all their personality. We may therefore 
compare an animal or a plant toa populous city in which flourish 
numerous corporations, the members of which, each on his own — 
account, practise some particular art or industry, and yet — 
contribute to the general prosperity through the activity of the 
_ exchanges which occur throughout; in the higher organisms a 
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peculiar corporation, incessantly in action, is the ordinary 
medium of these exchanges ; the blood globules are true traders, 
conveying with them in the liquid in which they float, the 
multifarious merchandize in which they deal. 


All the comparisons that could be furnished by the degrees | 


of relationship were employed to express the affinities presented 
by animals even before it was supposed that any real con- 
sanguinity existed between them; and just in the same way 
the organisms themselves have always been compared to 
societies, or societies to organisms, without any recognition 
that these comparisons were otherwise than purely ideal. On 
the other hand, we arrived last year at the conclusion that 
association had played an important if not an exclusive part in the 
gradual development of organisms; we find absolutely convinc- 
ing proofs of this in the history of Polypes, and of the Vermes ; 
the affinities of the latter to the Arthropods are doubted by no 
one ; and we have shown how these same Vermes are connected 
with the Mollusca and the Vertebrata. The theory therefore 
extends to the whole animal kingdom. 
But, in the first place, what are we to understand by asso- 
ciation? In saying that animal organisms have been chiefly 
produced by the transformation of animal societies into in- 


dividuals, what are we to understand by the term societies? 


Are we to say that every society of living creatures may be an 
individual in course of formation? Certainly not; but there 


are animal societies, in which the relations of the individuals — 


are so close that each individual ‘is not only in immediate 
contact, but also in histological continuity with its neighbours. 


To such a society we give the name of colony, which some | 
naturalists have changed to cormus. The individuals composing 


these colonies, or cormi,.are not always indissolubly united to 
each other. They may separate from their companions, live 
isolated for a longer or shorter time, and even form new 
colonies, thus indisputably asserting their independence. In 


the same zoological group we may find allied species, in some 
of which the individuals live always solitary, while in the 


others. they are on the contrary always associated. This is the 
case in the very remarkable group of the Polypes or 
One species of this group—the brown Hydra (Hydra fusca) — 
1s common in our stagnant waters, and even in very small garden 
basins. It has never ceased to excite the interest of naturalists 
and philosophers since Trembley first made known its marvellous 
faculties. These Hydras usually live solitary, but frequently 
_ the larger individuals may be seen bearing smaller ones upon 
_ the wall of their body. In a Hydra kept in confinement the 
development of these may be followed step by step. They are 
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at first simple swellings, into the middle of which penetrates 


a prolongation of the body-cavity of the parent; this swelling 
enlarges, and speedily puts forth some tentacles; a mouth then 
opens in the middle of the circlet formed by the latter. The 
young Hydra, like its parent, is a simple sac, the wall of 
which is composed of a double series of cells, and of which the 
cavity, playing the part of stomach, communicates directly with 


the stomach of the parent, so that the contractions of the body 
may transmit any food captured by the one into the stomach 


of the other, and vice versd. ‘The parent and child live for a 
longer or shorter time in this close union ; but when the young 
animal has attained a certain size, it detaches itself, adheres to 
some neighbouring leaf, and begins to hunt for prey on its 
own account. Very soon the parent and the young Hydra 
cannot be distinguished from each other, and both of them 
continually produce new Hydras throughout the summer. 

In water abounding in food, and often in captivity, how- 
ever, things go on rather differently. Hach Hydra retains its 
progeny ; the young ones increase in size, and produce new 
Hydras without separating from their parent. <A true society 


is founded. Trembley for a long time kept a Hydra, which — 


bore as many as twenty-two young ones of different generations. 
It was a living genealogical tree. 

What is only occasionally produced in the common Hydra, 
becomes absolutely normal in another fresh-water: species, 
Cordylophora lacustris, and in most of the marine Hydroids, in 


. which the colonies are often composed. of innumerable in- 
dividuals. But then a new phenomenon. occurs—the social life — 


becomes complicated; an actual division of labour is effected 
between the members of the same colony. At first all were 
similar, all performed the same functions in the same manner ; 


but speedily each individual becomes specialized. One devotes 


itself exclusively to the capture of food; another to the elabora- 


tion of the nutritive material ; and a third to reproduction ; so 


that in the end all these individuals, which originally had no need 


of one another, become mutually necessary; and by this means 


the society acquires a greater coherence, all its members being 


_henceforward bound together as partners. Among the Hy- 


dractiniz we may reckon no fewer than seven kinds of indivi- 


duals, namely,— 


1. The nutritive individuals, or Gastrozooids ; 

2. The prehensile individuals, or Dactylozooids, furnished 
with bunches of urticating capsules; 
3. Dactylozooids without urticating organs ; 

4, Defensive individuals ; 


0. Reproductive individuals, destined to produce the sexual 


individuals ; | | 
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6. Male individuals ; 
7. Female individuals. | 
These individuals are not distinguished aay by the functions 


they fulfil; they are also distinguished by their external form, 
so that a peculiar kind of individual corresponds to each special 
function. Each of them, so to speak, acquires the form of 


its employment, at the same time rising, or becoming retrograde 


in the scale of organization, so that here, as in human societies, 


the division of labour superinduces differences of condition. The 
species thus become polymorphic. 

Of the seven kinds of individuals composing a colony of 
Hydractinie, the nutritive individuals alone seem capable of: 
being self-sufficient. The others are destitute of mouth and 
of tentacles; the sexual individuals are reduced to simple sacs ; 


the defensive individuals seem to be only horny spines, 


between which the polypes can retract themselves. In pre- 
sence of these facts, it would seem to be an exaggeration to 
attribute the quality of individuals to these different parts; 
we have here, it might be said, simple organs. But organs of 
what? They are just as. independent of each other, just as 
independent of the nutritive individuals as the latter can be of 


one another. Hence they are not organs of those polypées. 


Are we to see in them organs of the colony? This is at once 
to recognize that the colony has an individual character, and | 
consequently to assume the transformation that we seek to 


demonstrate. But how has a colony been able to acquire such. 


organs ? whence can they have arisen if not from a transforma- 
tion of the individuals composing it ? 

However, we have no occasion for ‘hypothesis in order to 
demonstrate that these colonial organs are the equivalents of true 
individuals. The buds which give origin to the different kinds 


of individuals in a colony of Hydractinie all originate in the 


same way, and they are fora long time so similar that there is 
nothing to enable one to distinguish them. This furnishes a 
first presumption in favour of their equivalence; but in the 


allied type Podocoryne we see the humble sac which represents _ 


the sexual individual replaced by a most active and elegant 
creature, much higher in organization than the Hydra itself, 
namely, by a Medusa, which detaches itself on its arrival at 
maturity, and swims about actively in the water, all the 
transparency . of which it possesses. 

These Medusz constitute the most general form a the 
sexual individuals in the group of Hydroid Polypes, but they — 
are themselves very multiform. From species to species their 
fori is modified ; we see them stop at every degree of develop- | 
ment, sometimes ‘becoming: reduced to the condition of a mere 
bud, ‘sometimes, although completely formed, abstaining from 
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casting themselves free, and terminating their existence in the 
colony from which they were born. 

In one whole group of Polypes these Meduszx, or their 
equivalents, associate themselves with the reproductive in- 


dividuals to form a new unit, a sort of small distinct colony, — 


which may also be taken for a peculiar organ, the composition 
of which presents the most curious analogies with that of a 
flower. This reproductive apparatus has its separate chamber, 


gonangium. 


A step further, and we shall see éliese Meduse, the indi- 


viduality of which is, if possible, still more strongly marked | 


than that of the Polypes, themselves descend to tle rank of 
organs in more complex colonies. 


“All the colonies of Hydroids do not live attached to 
| submarine objects. There are some which lead a vagabond 


existence. They have often, and not without reason, been 
taken for simple animals analogous to the Medusz, and desig- 
nated by the name of Siphonophora, which has remained 
attached to them. ‘They sometimes attain a large size, and the 
variety and number, I may say the profusion of the parts 
of which they are composed, together with the brilliancy of 
their colours and the incomparable beauty of their forms, have 
always been a source of profound admiration both for the 
naturalist and the sailor. Now each of these parts is the equi- 
valent of a Hydra or of a Medusa. 

In an Agalma, as in the Hydractinie, we find nutritive 
individuals furnished with a long tentacle, the mere contact of 


which produces an intense burning pain,—a kind of fishing-line, | 


capable, in the larger species of Siphonophora, of capturing even 


fishes. Side by side with these nutritive individuals, we find | 
others destitute of mouths, which are nothing but the repro- | 


ductive individuals, in the vicinity of which are the sexual 
individuals, in form very like the Medusz. All these -indi- 
viduals are fixed upon a: common axis, floating and undulating 


In the water, sustained by a sort of aeriferous bell, which forms 


its superior extremity ; two series. of sterile Medusxe beneath 
this bell simulate a set of rowers, to which the entire colony 


abandons the duty of moving it about. 


In every respect these various parts are so: like the Hydra 


and Medusz, that we cannot for a moment refuse to accord to 


them the character of individuals ; > the Agalma and the other 


Siphonophora are, therefore, true societies or colonies. But 


then most of the individuals cannot, without risk of death, 
be separated from their companions; and, indeed, in certain 


cases, all co-ordinate their movements to cll the colony to 


accomplish certain actions. or example, the Portuguese men- 


of-war (Physalie) are often seen to change their course, and 
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then all the individuals of the colony assist in the operation. 
There is consequently a will that governs them, a will which 
can only draw the motives of its determination from the exist- 


ence of a sort of social consciousness, raising the whole colony 


to the rank of a psychological unit. Composed of individuals 
each equivalent to one of those Hydre or Medusze which we 
have seen living freely and sufficient for themselves, every 


- Siphonophore must nevertheless be regarded in its turn as a 


single animal, as a ttue individual of a higher order. Here the 
transformation of the colony into an individual is to a certain 
extent manifest. The Siphonophore is an animal, all the organs 
of which are so many distinct animals, each playing a certain 
part. Moreover, we see these animal-organs gradually become 
less and less independent. ‘They approach others, arrange 
- themselves regularly around a central individual, which pre- 
dominates, and finally combine to form a creature, such as the 
Porpita or the Velella, in which no one would dream of seeing 
anything but an indivisible animal if the investigation of the 
allied types did not reveal its true natu 


It is thus, also, that every one hitherto has regarded the 


Sea-anemones and the Polypes of the madrepores and coral, as 
simple organisms, primary individuals, although, in our opinion, 


thev owe their origin to a phenomenon exactly like that which | 


has produced the Porpite and the Velelle, and likewise result 
from the union of three kinds of Hydriform Polypes. The fine 
Investigations of Moseley on the Polypes of the family Stylas- 
teridz furnish an unexpected proof of this. Considering only 
their calcareous parts, all these creatures seem to be true Madre- 
pores, and the first doubt as.to their actual nature was raised by 
Louis Agassiz with reference to the Millepores. | 
Between a Coralliarian and a Hydroid Polype the difference 


is considerable; one is a simple sac, bearing tentacles which > 


vary in number with the species, sometimes with the individuals, 


but constant for each of them during the greater part of their — 


existence ; these are usually solid, simple appendages of the 


wall of the body. The other consists of a stomachal sac, open. 
at the bottom, and around it are arranged hollow tentacles, the - 


- number of which increases with the age of the polype. These 
tentacles, which have their upper parts free and are united by 
their bases, thus forming the body-wall of the polype, open 


inwards, like the stomachal sac, into a great cavity, the periphery ~ 
of which is divided into as many chambers as there are tentacles | 


by the united walls of each two neighbouring tentacles. Upon 


the partitions of these chambers the reproductive apparatus is — 


developed, and it thus seems to be contained within the body 
cavity of the polype, whilst in general it appears in the 
Hydroid Polypes in the form of an external bud. 
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The Coralliarian Polype is therefore constructed upon a very 
complicated type in comparison with the Hydroid Polype, and 
it is the latter type that we find realized very clearly in the 
Stylasteride. Their colonies present the polymorphism peculiar 


‘to the Hydroids. In them we constantly find nutritive indi- 
_ yiduals, or gastrozooids, purveying individuals, or dactylozooids, 


and reproductive individuals, or gonozooids. In Spinipora, 


Sporadopora, Pliobothrius, and Hrrina, these different kinds of 
individuals are perfectly independent of each other; a simple — 


vascular network distributes among them the nourishment 


seized by the dactylozooids and elaborated by the nutritive . 


individuals or gastrozooids. 


But in the Millepores the gastrozooid decidedly acquires 


the predominance. An important member of the colony, since 
it is this which prepares the nourishment for all, it attracts 
around it the dactylozooids and reproductive individuals; all 


range themselves in a circle round the principal individual, 


but without entering into any intimate union with it. 


In Astylus, Stylaster, and Cryptohelia, this movement of~ 


concentration round the gastrozooid becomes still more strongly 
marked; a vacant place is formed beneath it; its tentacles, 
rendered useless by the vicinity of the dactylozooids, finally 
disappear ; it is reduced to a simple digestive sac, around which 
the dactylozooids perform functions exactly like those of the 


tentacles of a Coralliarian Polype. Here again, each system has - 
very decidedly its own individuality, but with another step, the | 
dactylozooids, still distinct throughout their length, become 
united at the base and attach themselves to the gastrozooid, | 
and the gonozooids follow them in this movement. These 


different parts are thenceforward too close together to need a 


‘special vascular system to place them in communication; the 


vessels which united them are no longer more than simple 


‘perforations of their wall, all opening into the vacant 


space situated beneath the gastrozooid, into which the gono- 


zooids themselves also penetrate; but this whole, the most 
experienced naturalist would thenceforward be unable to dis- 


tinguish from what we call a Coralliarian Polype. cae 
The individual in the Coralliarian Polype is consequently an 

association of parts differing in form, each of which is equivalent 

to a Hydroid Polype. 

_ A Coralliarian Polype furnished with twelve tentacles, is the 

sum ofa considerable number of Hydroid polypes, namely, a 


_ gastrozooid, twelve dactylozooids, and an indeterminate number 


of gonozooids. It is formed by means of the Hydroid polypes, 


like the flower by the agency of the leaves of the plant which 


bears it, or better still, like the composite flower by means of 


its florets. phenomenon which has produced this polype- 


& 
ay 
+t, 
4 
| 
GY 
| 
| 
as 
4 
| 


388 POPULAR SCIENCE REVIEW. 


is the same that has produced the Porpita, or the Velella,—the 
formation of the colony, or association, the physiological division of 
labour, the manifestation of polymorphism, and finally, the con- 
centration of the parts thus elaborated. Such, from the morpho- 
logical point of view, is the succession of the phenomena which 
mark the transformation of the Hydroid Polypes into Velelle 
and Sea-anemones. The Hydroid Polypes are the raw materials 
which are brought into the factory, and then fashioned and 
definitely assembled to form these superior individualities. 
Whilst these phenomena are occurring in the morphological 
sense, others are manifested in the physiological. The asso- 
ciated individuals have at first nothing in common, unless it be the 
nutrition, which all are capable of elaborating, but which passes 
from one to the other in such a manner that all the members 
of a colony may equally partake of it; this is in reality the 
commencement of solidarity, but each polype, nevertheless, 
possesses its own personality. It has its personal will, and 
does not communicate to its neighbours the sensations it expe- 
riences; we may wound, or even remove it altogether, without 
any consciousness on the part of its neighbours. But in pro- 
_ portion as the colony becomes more coherent, the sensations 
radiate further and further around the polype; very soon all 
the individuals are sensible of actions performed upon any one 
of them; a colonial consciousness is thus manifested over and 
above the individual consciousness; and, finally, a single will 
_ bends all the special wills to its bidding. At this momenta 
new individual is definitively constituted. 


The transformations that we have been able to trace, step by 
step, in the class of Polypes, are not peculiar to those animals. 
_ It would be just as easy to show how simple forms have in the 
same way become associated in the great group of the Vermes, — 
to lead up to complicated forms; it would be just as easy to 
recognize in this interesting group the laws to which the study 
of the Polypes has led us. It is already a long time since 
Professor Van Beneden asserted that each joint of a Tape- 
worm was the equivalent of a Trematode worm, a Fluke; and 
for a still longer: period the segments of a worm, or of an ~ 
insect, have been regarded by naturalists as perfectly equivalent 
units, all formed of the same parts, and each having an actual 
individuality. The name of zoonites, which has been applied to 
them, would even seem to indicate a tendency to regard them 
as actual elementary animals, which had formed colonies by 
- their association. The faculty possessed, in certain worms, by 

each of these segments of individualizing itself, and forming © 
a new colony, bears high testimony to the corréctness of this - 
view; polymorphism and the concentration of parts suffice to 

explain how a Peripatus or a Myriopod may have become trans- 


ps 
ae 
% 
4 
4 
4 
=" 
aX 


LAW OF ASSOCIATION IN THE ANIMAL KINGDOM. 39 


formed into an Arachnid or an Insect, how the various 
Urustacea have issued from a common stem, and how, from 
another form of colony, the Annelidan series may have pro- 
ceeded. | 
On the other hand, it has been repeatedly maintained that 
the Sea-urchins, the Starfishes, and the Ophiurans, were 
nothing but colonies of worms soldered together by the head ; 
they are certainly colonies, but of a very peculiar nature. — 

Can we say the same of the Mollusca and Vertebrata, all 
the parts of which seem to us to be so intimately fused together, 
- and which are the giants of creation? Are there simple forms 
the association of which could explain to us the marvellous | 
organization of these superior types, as we have explained the 
formation of the Siphonophora, the Coralliaria, the Echino- 
dermata, the Vermes, and the Arthropoda? This is what we 
have still to investigate, but it is important to remark, that 
whatever may be the result arrived at, the generality of the 
principle of association will not be at all invalidated. If, in 
opposition to the presentiments derived from our previous 
studies, these simple individualities never existed, we should 
have in fact to compare the Mollusca and the Vertebrata with 
_ the primordial individuals, the combinations of which have 
produced the other types, and which we may still recognize as 
_ the base of all the great groups of the animal kingdom. Now, — 

how did these individuals themselves originate? . 

~The Hydre and other analogous organisms furnish our 
answer. We may cut a Hydra into as many pieces as we like, 
each of these pieces, far from dying, continues to develope 
itself, and, finally, reconstructs the perfect Hydra. What are 
we to conclude from this, if not that the different parts are 
independent of each other, as the polypes forming one of the 
lowest colonies are of their neighbours? Each cell of the 
Hydra is an actual individual, and the Hydra is a colony of 
these unicellular organisms, just as the Siphonophora are them- 
selves colonies of Hydras. The aptitude for social life is 
communicated. by heredity to these cells as to the polypes. 
Kach cell, and each polype, when detached from a colony, 


_. bears within it, as it were, the effigies of the colony, and its 


subsequent development tends always to the reconstruction of 
the latter. At first, all the members of a colony are equally 
apt to reproduce it; thus this faculty, like the others, becomes 
- localized and tends to become the appanage of certain individuals 
or of certain parts; at the same time sexual reproduction. 
gradually increases in importance; and when the society has 
attained a certain degree of coherence its different parts cease 
to be able to live independently of each other. As in the case 
of old people who cannot be separated after a long existence 
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together without exposing them to death, the different parts of 
a highly individualized society die without being able to recon- 
struct themselves; the reproductive function is thus exclusively 
reduced to its sexual form. 

The Sponges reveal to us their colonial nature even more 
distinctly than the Hydraids. In them, in fact, the Spongiarian 
individual is certainly constituted by two kinds of cellular indi- 
viduals, the Amoeba and the flagellate Infusory, the analogues 
of which are to be met with at liberty in the state of isolated 
individuals. The flagelliferous cells of Sponges present quite 
exceptional peculiarities ; they are furnished with a nucleus, and 
a contractile vesicle, and their flagellum is surrounded by a 
membranous collar in the form of a funnel. All these characters 
are to be met with in the Codosigw,* which are unicellular Infusoria 
that always live isolated, and which in consequence are to the 
Sponges what the Hydras areto the Siphonophora and Coral- 
liaria. In the Anthophyse these cells always live in colonies, but 
they are still all alike. Let polymorphism step in,—let some 
of the associated cells retain the flagelliferous form, whilst 
others become Amcebee (a transformation which is quite possible, 
since it is one of the most frequent modes of reproduction of the 
amoeboid Infusoria), and the Anthophysa is transformed into a 
‘sponge. Thus the process is always the same; whatever may 
be the materials which Nature brings together, cells or polypes, 
she subjects them all to the same elaboration in order to obtain 
from them new individuals. 

The cells, when once brought together, may moreover, within _ 
the organisms containing them, undergo in a high degree 
those metamorphoses which are the consequence of the physio- 
logical division of labour, and form diverse organs, although 
these organs cannot be regarded as actual individuals. If 
the individuals of a colony often descend to the state of organs, | 
we must not conclude from this that the organs of an animal 
are always individuals which have lost their autonomy; but 
_ the animal to which they belong, although it may never have 
been an assemblage of individualities intermediate between its — 
own and that of the cells, is none the less a colony of the 
latter, subjected: to the laws of evolution of all the others. 

Thus, even if it should be proved that the Vertebrata and 
the Mollusca are not the result of the fusion of simpler organ- 
_ isms which have once been able to lead an independent life, they 

- would be none the less colonies of cells, and the daw of association 
would lose none of its generality. | 
_ It remains the fundamental law of the development of the 


-* See an article by Mr. W. Savile Kent, in Popular Science Review, N. S., 
Vol. IL, p. 113, with illustrations. 
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animal kingdom, including and governing those /ars of growth, 
of organic repetition, and of economy, which have long since 
impressed the minds of physiologists, explaining the homologies, 
hitherto so mysterious, which are observed between the different 
parts of the body and the different kinds of limbs of the same 
animal, and bringing into a single group all the forms of 
sexual generation, which are its most powerful means of 
creation. Supported upon the law of the physiological division 
of labour, the importance of which was first demonstrated by 


M. Milne-Edwards, and upon that of polymorphism, which, 


without it have no precise meaning, and can only have a very 
restricted bearing, and in its turn the consequence of the daw of 
division of protoplasmic masses, it has been the great producer of 
organisms, and establishes, in an unexpected manner, a fresh 
bond between sociology and those branches of biology which 
relate to the constitution and functions of organisms. 

We now come to the ultimate elements of living bodies, the 
materials which have served for the construction of the simplest 


of them, and we may ask ourselves what may have been their 


origin. Here we are in the presence of unity; there is no 
longer any question of association. Most living cells consist 
of four parts; an enveloping membrane and semi-fluid contents, 
in the midst of which we observe a peculiar globule, the 
nucleus, itself containing a nucleolus.. Of these four parts, 
only one is truly mdispensable, namely, the semi-fluid contents, 


which are either perfectly limpid, or finely granular, the 


protoplasm. It is in this curious substance that resides life, 
which has no need of any other apparatus to manifest its 


essential characters. Some particularly remarkable creatures, 


the Monera, are exclusively formed of it. These are simple, 


perfectly homogeneous clots of a limpid jelly, like white oi 


egg. This jelly, nevertheless, performs movements, captures 
anunals, digests them, incorporates them with its substance, 
enlarges, and divides, when it has attained a certain size, into 
two or more small masses, which recommence the life of their 
parent, and like it divide when they have reached a certain 
size. 
This faculty of division is an important property of proto- 
plasm, for it governs all organic evolution. A protoplasmic 
mass cannot exceed a determinate size. When it attains this 
size it divides, and as its mass is perfectly homogeneous, as it 
is constantly acted: upon by currents which mingle the different 
‘parts of its substance, the fragments produced by this division 
possess all the acquired or inherited properties of the proto- 
plasmic clot of which they formed parts. This is the whole 
explanation of the important phenomenon of heredity, by virtue 
of which every organism transmits to its progeny (even in the 
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case of sexual generation) all its specific, and even a part of 
its personal characters. 

From this incapacity of the protoplasmic masses to exceed 
a certain size, it follows, necessarily, that all the creatures 
which exceed this size, must be formed of several distinct: masses 
of protoplasm, and, in one word, will be colonies. Thus the — 
generality of the law of association is shown to be a con- 


- sequence of one of the fundamental properties of proto- 


plasm. 

The latter constantly breaking up into Riatines masses, 
these masses, which there is nothing to bind together more 
directly, are each modified in a particular way under the in- 
fluence of external agents, and thus has been introduced into 
nature that marvellous variety which strikes us with admira- 
tion; it is an immediate consequence, like the law of association, 
of the obligation imposed upon protop! asm to divide into small 
distinct individualities. 


Now what is the nature of protoplasm | P Struck with its 


homogeneity, and with the identity of the elements composing 
it with those which form albumenoid substances, it has been 


thought that it was a mere chemical compound, and it has 


even been a question whether it might not be possible to 


produce it artificially—whether man might not be able to 


_ rekindle the torch of Prometheus and create life at his own 
| pleasure—a serious question, which, I believe, has only been — 
‘put in consequence of a strange confusion of words. If it be 


true that the substances which form living matter are the same 


as those which enter into certain chemical compounds, we cannot 


conclude from this the »rotoplasm is one of these compounds. 
The characteristic of ¢. zhemical compound is fixity of com- — 


- position ; the composition of protoplasm, on the contrary, changes 


incessantly, without any of its fundamental properties being — 
modified. New substances are constantly entering into its 


mass, while others issue from it; protoplasm is in a state of — 
perpetual decomposition and recomposition ; ; it 1s not its 


chemical composition that characterizes it, but the mode in | 
which it is incessantly decomposing and recomposing itself ; 


everything in it is in movement, and, properly speaking, it is 


this movement that characterizes orm 


Life is therefore nothing but a combination of motions, or, 
if it be preferred, a mode of motion of which certain substances 
alone are capable, and which is not without some analogies 
with those whirling motions to which certain eminent physicists 


ascribe the formation and the properties of the atoms of chemistry. 


We might follow out this comparison between the atoms and 
protoplasms, and employ it to show that the latter must have 
been formed originally in the greatest possible number, that it 
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would appear that we must always be incapable of reproducing 
them, that they appeared with a whole host of properties which 
have governed all their subsequent destiny, and that they 
showed themselves from the first with the individuality that 
we see in them at the present day. - 
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THE DINOSAURIA.* 
By Prorussor H. G. SEELEY, F.RS., F.GS. 
[Puare | 


K~* ACTLY fifty years ago Hermann von Meyer, the 


greatest comparative anatomist that Germany has 
produced, recognized the fact that the extinct reptiles of the 
secondary strata have characters in common, which separate 
them from their living allies; and he proposed to name the 
sroup Palsosauria. He further defined this sub-class of the 
Reptilia as comprising three chief divisions; first, flying 
animals, now termed Ornithosauria or Pterodactyles ; second) y 
swimming animals, such as Ichthyosaurs and Plesiosaurs, 
which he named N exipods; and thirdly, animals resembling 
the larger and heavier land mammals, which he called Pachy- 


pods. These divisions were at once generally accepted, though 


the name Pachypoda has given place to Dinosauria. It is” 


impossible ‘to over-estimate the philosophical merit of Von 


Meyer in dealing with these fossil remains, especially when © 
their fragmentary nature is remembered; and also bearing in — 


mind the slow growth of knowledge which has enabled us to 


confirm and appreciate the truth of his views concerning the 
Dinosauria. 


Von Meyer’s opportunities were ‘lec Himited to the study 


of fossils found in the Triassic rocks of Central Europe ; and 
owing perhaps to the slow diffusion of scientific information, the 
somewhat similar remains which were met with in the Wealden 
strata of the south-east of England were studied without 

regard either to the evidence furnished by German specimens, 
or to Von Meyer’s generalization. 


* This lecture was originally delivered on the 19th April, 187 9, at, the | 


Scientific Club in Vienna. An abstract of it, rendered in German by 


- Count Marschall, has already been issued in the Monatsbliitter des wissen- 
schaftlichen Club in Wien. 
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The great merit of Mantell’s discoveries is not easily under- 
valued, when the large collections which he formed are studied 
in the British Museum; and the many memoirs in which he 

made their structures known enunciate conclusions which 
Professor Owen in most cases adopted when afterwards describ- 
ing the Fossil Reptilia of Britain. | 
~~ Mantell, however, affiliated the animals which hs found to 
the Saurians, for in those days the order Sauria was often used — 
to comprise both Lizards and Crocodiles, so that a blending of the | 
characters of bones from both these groups of animals appeared i in 
no way unnatural. But, probably, Cuvier’s suggestion concern- 
ing the resemblance of the teeth of Teuanodon to the teeth of the 
living Iguana, and the knowledge that teeth among the higher 
oe _ group of mammals often furnish unfailing evidence of the skeletal 
characters of the animals to which they belong, especially 
influenced Mantell in regarding these fossil Saurians as little 
more than gigantic fossil Lizards. The wealth of materials 
furnished by the English strata for a long time drew to their 
study some of our ablest anatomists; but it was not till 1859. 
that Professor Owen proposed to separate them from Lizards, 
and instituted the order Dinosauria, which was chiefly defined 
by having more than two vertebrae in the sacrum. The Dino- 
sauria are nothing more than Von Meyer’s Pachypoda under 
-a new name. Professor Owen, however, was hindered from 
fully appreciating the true nature and structure of these 
extinct animals by a few identifications of parts of the skeleton | 
which have since been better elucidated. Thus, the animals 
were at first supposed to have long clavicles somewhat like. 
_. those of Lizards, and the coracoid was also supposed to be ~ 
in the main like that of a Lizard. The bones of the hind 
limb and pelvis were imperfectly known or understood ; 
and it was not until Professor Cope, aided by beautiful 
specimens from the. Greensand of New Jersey, studied the 
anatomy of Dinosaurs, that it began to be understood that 
many of the Dinosaurs had a kangaroo-like form, and that 
' bones which were referred to the arch for. the support of 
. the fore-limb really belonged to the arch for the support of 
the hind-limb. . Shortly afterwards Professor Huxley, in 
1868, independently came to conclusions almost. identical with 
‘those of Professor Cope; and, aided by the material dis- 
covered by Professor . Phillips in the Forest-Marble near 
Oxford, was able to demonstrate that the supposed coracoid was 
the ilium, and the supposed clavicle was the ischium. ‘There 
exists fortunately in the Oxford Museum a cast of the 
tibia and astragalus of Pecilopleuron; and the character 
shown by these remains demonstrates that in this part of the 
skeleton Dinosaurs present the closest possible resemblance 
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to birds. Since the pelvis was bird-like, and the tibia and 
tarsus bird-like, and the early dorsal vertebree were often 
convex in front and concave behind, like the later dorsal 
vertebree of Penguins, Professor Huxley strongly supported 
Cope’s conclusion that the Dinosauria made a near approach 
to birds. In later years Mr. Hulke, in England, has added 
largely to our knowledge of the Dinosaurian skeleton ; while 
in America, Professors Marsh and Cope have disinterred and 
described gigantic Dinosaurs, which for beauty of preservation | 
and completeness of the skeleton surpass all the remains 
previously found in Europe. These later writers have adopted 
the doctrine of avian affinities for the Dinosauria. | 

The whole of the Dinosauria, so far as is known at present, 
were land animals, and their remains are most abundant in 
those formations which give evidence of near proximity to 
land, such as the Trias, Wealden, and Greensand formations ; 
though they are represented in almost all the other Secondary 
deposits. From indications of the characters of hind limb, 
vertebre, and skull, I am inclined to believe that Protero- 
saurus, found in the Permian, and best known as the fossil 
Monitor of Thuringia, must be included in the Dinosaurian 
order. In the Trias, especially of Wiurttemberg, as may be 
seen in the magnificent collection administered by Dr. Fraas 
at Stuttgart, and in the University Museum established by 
Professor Quenstedt at Tubingen, Dinosaurs are especially 
abundant, Perhaps the most interesting types are Zanclodon 
and its allies, some of which are still undescribed. In Eng- 
land the Bristol conglomerate and other Triassic beds have 
yielded the remains of Thecodontosaurus, Palxosaurus, and 
Teratosaurus. The Lias at Lyme Regis has yielded Scelido- 
saurus, and at least one other undescribed genus; while another 
genus appears to be indicated in the Lias of Elgin. Megalo- 
saurus, though especially characteristic of the Stonesfield Slate © 
and Wealden beds, commenced, so far as can be judged from 
teeth, in the Lias, and continued, as Professor Suess has— 
- discovered, to the Upper Greensand. Ceteosaurus, if indeed 
that name can be retained, abounds in the Forest-Marble, Kim- 
meridge Clay, and Wealden beds. Cxryptosaurus and Megalo- 
saurus are both found in the Oxford Clay; Priodontognathus 
probably belongs to the Calcareous grit, though it may be 
Wealden. The Dinosaurs of the Kimmeridge Clay include 
Omosaurus, Gigantosaurus, and some doubtful forms; the 
Wealden beds ure characterized by Iguanodon, which, how- 
ever, ranges from the Kimmeridge Clay perhaps to the Upper 
Greensand. With it occur Hyleosaurus, Hypsilophodon, — 
- Pelorosaurus, Polacanthus, Vectisaurus, and Ornithopsis ; while 
in the Upper Greensand of Cambridge, among’ other genera 
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are Macrurosaurus, Anoplosaurus, Syngonosaurus, Eucerco- 
saurus, and Acanthopholis. The last genus also ranges into 
the Chalk. On the Continent, after the Trias, Dinosaurs are 
rarely found. Thaumatosaurus from the Inferior Oolite is a 
species of Phosaurus, aud has no Dinosaurian characters. 
The Continental Wealden specimens are as yet undescribed ; 


but Professor Suess has found in the Gosau beds a rich Dino- 


saurian fauna, the general nature of which was briefly indicated 


by Dr. Bunzel. Professor Fritsch has figured a fragment of a 


Dinosaurian limb-bone from the Chalk of Bohemia, and long 


ago Dinosaurian bones were figured from the Maestricht beds, 
some of them closely conforming to the Iguanodont type. 
Nothing need be said now of the many American Dinosaurs 
described by Leidy, such as Ccelosaurus, Hadroseurus, and 
Astrodon, which, together with Lelaps of Cope, occur in the 
Greensand of New Jersey; while in the Far West Professor 


Cope has found Agathaumus, Cionodon, and Polyonax. More ~ 


recently there have been obtained from Colorado Camarasaurus 
of Cope, which appears to be identical with Atlantosaurus of 
Marsh, and is associated with genera named by the latter 
author Morosaurus, Apatosaurus, Allosaurus, and Diplodocus, 
and genera named by Cope Amphicclias and Epanterias. It 
is, however, at present uncertain whether the latter genera 
are all. distinct from the former. 

_ This great succession of animals exhibits a diversity of 
organization, exceeding, so far as can be judged from the 
bones, that observed in any existing order of reptiles. It is 


underwent evolution, not merely in the sense of the skeleton 


existence, forced upon the animals by changing forms of the 
land-surfaces of the world, but also in actual progress from 
a lower to a higher type. Yet, with all this diversity, there 


saurian characteristics of the animals, as shown in the trans- 
verse platform of the neural arch from which the neural spine 


the characteristic shapes of the principal bones of the fore and 
hind limbs. But when the Dinosaurs first appeared in the 
Trias, the difficulty of defining the limits of the order is great 


mate to Crocodiles and other lower animals. In fact, the 
Triassic Crocodilia seem to foreshadow the Dinosaurs, thou oh 
the two groups are contemporaneous. This is evident from 
the circumstance that Professor Owen formed the order Theco- 
dontia to receive such types as the Thecodontosaurus, which 


probable that in the long period of geological time the group 


becoming modified by being adapted to altered conditions of — 


is rarely any difficulty in recognizing the distinctive Dino- . 


rises, in the form of the scapular arch, and the pelvic girdle, and 


- on account of the way in which many of the types approxi- 


Professor Huxley has shown to possess the essential charac- 


> 
| 
; 
4 


48 POPULAR SCIENCE REVIEW. 


teristics of Dinosaurian structure; and that Professor Huxley 
has himself thought it necessary to institute under the name 
Parasuchia, a division of the Crocodilia further removed from 
living crocodiles than the Teleosauria of the secondary rocks, 
for such extinct genera as Belodon and ~-Staganolepis, for- — 


merly classed as Thecodonts. Von Meyer at first referred © 


Belodon to the Pachypoda, but afterwards thought that Belodon 


was more of a Crocodile than a Lizard, and could not be 
included in that group. Many of the remains at first referred 
to Belodon from. the Stuttgart neighbourhood are really 
referable to Zanclodon ; but the true Belodon presents characters 
which show a singular transition in some respects from the 
Crocodile towards the Dinosaur. Thus with a Crocodilian 
twist the long femur has more the shape of a Dinosaurian 
femur than that of the Crocodile, and it has the characteristic 
‘Dinosaurian trochanter fairly developed on the inner side of 
the shaft, though placed a little higher than usual: The 
humerus is, however, much more Crocodilian in having the 
radial crest reflected downward instead of inward; and the 
animal was covered with immense and close set plates of dermal 
armour, which rested upon the expanded tops of the neural 
spines, and this covering gave to it a very Crocodilian aspect. 
Similarly, the Aétosaurus of Fraas, sheathed in armour of a 
like kind, yet has a remarkably Dinosaurian type of pelvis; and 
the femur, like that of Belodon, shows the trochanter on the 
middle of the shaft, which is generally regarded as Dinosaurian. — 
The tarsus, however, is distinct, the astragalus and calcaneum 

Now it is quite possible that these animals and Staganolepis 
are more nearly related to the Dinosaurs than to Crocodiles ; but if 
so, it only demonstrates that some Dinosaurs must be much more 
Crocodilian than we have hitherto had reason to believe. There 
are several modifications of the Dinosaurian skull. One specimen 
figured by Mr. Hulke, and referred to Iguanodon, exhibits the 
form of the brain-case and its central cavity, showing that the 
brain was remarkable for its great height, that it was com- 
pressed from side to side, and apparently distinguished into 
cerebrum, optic lobes, and cerebellum, placed successively 
behind each other, on the reptile plan, though not like any 
living reptile, and making no approach in shape to the brain 
ofa bird (see Fig. 2). .A portion of the base of the brain-case of 
a Dinosaur from the Potton sands, which has been named > 
Craterosaurus, is similar to the same region of the skull in 
the New-Zealand Lizard Hatteria, but makes several approxi- 
mations to the Crocodilian pattern. Another Dinosaurian 
skull is referred to Scelidosaurus by Professor Owen; and 


skulls of the Hypsilophodon have been figured by Professor 
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Huxley and Mr. Hulke (see Fig. 1). Now when these skulls are 
critically compared with those referred to Belodon, some of 
which may belong to Zanclodon, the resemblance of plan 
is sufficiently close to arrest attention; and points in which 
triassic skulls differ from Crocodilia are points in which they 
approach the Dinosauria. If the Crocodilian skull were sup- 
posed to be plastic and squeezed together from side to side, so 
as to become much narrower, and sufficiently elevated to make 
the eyes nearly vertical, then the chief point necessary to com- 
plete the Dinosaurian resemblance would be great relative 
enlargement of the cerebral cavity and the temporal fossze 
and a reduced length of the jaw. But if instead of comparing 
the Dinosaur with the living Crocodile, we had taken a repre- 
sentative of the fossil group of Crocodiles called Teleosauria, 
the resemblance would have been, with such modifications as 
suggested, almost perfect, nor would the palate have been so 
entirely incomparable with the Dinosaurian palate in certain 
Teleosaurs as in the existing Crocodile. These resemblances, 
however, are probably of value merely as showing that Dino- 
saurs and Teleosaurs may be descended from a common stock ; 
for as the Teleosaurs are unknown in the primary rocks, there 
is no reason for inferring that the one group was evolved from 
the other. The palate in Dinosaurs, so far as may be judged 
from its condition in Scelidosaurus and Hypsilophodon, finds its 
nearest parallel at the present day in the New-Zealand lizard 
-Hatteria, in which the pterygoid bones have a similar form and 
send processes outward and backward to meet and lap along the 
mner processes of the quadraie bones, which articulate with 
the lower jaw, are similarly separated in the median line, and 
‘unite with comparatively slender palatine bones. It is difficult 
to estimate the importance of this and other resemblances which 
Dinosaurs show in the skull to Hatteria, especially since, 
taken as a whole, they do not counterbalance the remarkable 
resemblances to the Crocodilian group. Perhaps they rather 
indicate that the systematic place of Hatteria is nearer to 
Crocodiles than its earlier location among the Lizards might 
have suggested. The anterior nares are always placed well 
forward (Fig. 1), divided and almost surrounded by the pre- 
‘maxillary bones, much as in the Alligator. The nasal bones 
and frontal bones are elongated, as among Crocodiles, but it is 
_ not quite clear at present whether the frontal bone always 
enters into the cavity for the orbit of the eye. The frontal 
and parietal together contribute to form the large lateral sur- 
faces behind the eyes, to which were attached the muscles 
which worked the lower jaw. At first sight this region offers 
some resemblance to Hatiteria. The teeth vary in kind in dif- 
ferent Dinosaurs. Perhaps the most Crocodilian type is Mega- 
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losaurus, for certain living Crocodiles have the lateral ridges 
of the teeth marked with minute serrations. Professor Huxley 
has shown that all Dinosaurian teeth, no matter how worn 


ultimately, are characterized by more or less marked serrations 


of the compressed margin. The teeth in front are frequently 


simple and conical incisors, contained in the pre-maxillary 


bone, which do not become worn down, because they appear to — 
have had adapted to them a toothless pad in the lower jaw, 

which was hollowed out something like the beak of a parrot. 
Behind these, without any intervening canine tooth, so far as 
known forms go, succeed the molars, which in the herbivorous 
genera usually have their surfaces worn more or less flat. 
The distinction into pre-molars and molars is a character fairly 
marked in the Crocodilian jaw, where the canine teeth also 


may be detected; though, owing to the molars not usually 


being worn down, they do not present the modified appearance — 
seen in Dinosaurs. The resemblances perhaps are equally close 


in the teeth of Lizards, where pre-molars and molars are often 


easily recognized, though some Lizards, like the Cnemidophorus 
lacertinoides from Mexico, show distinct incisors, pre-molars, 
and molar teeth with cusps, like those of mammals, Among 
the Reptilia, probably no part of the skeleton is of less” 


- value than the teeth for purposes of classification; and the 


same type, if not the exact form, is maintained in nearly 
allied genera. Taking the skull as a whole, and contrasting 
its Triassic forms with those of the Wealden beds, the dit- 
ferences which have developed themselves are in all cases such © 
as would be held, in the vertebrate province, to pertain to a 


higher group of animals; but though in Hypsilophodon the 
eyes rest against hollows in the frontal bones (Fig. 1), as © 
among some birds and many mammals, there is nothing in the 
skull which indicates that the Dinosauria are a transitional 
sroup, passing into either the Mammalian or Avian Class. 


The vertebral column shows a good deal of variety. If 
Professor Owen 1is correct in identifying as Dinosaurs certain 
reptiles from the Trias of South Africa, the vertebrae may 


have the articular faces of the centrums as deeply biconcave 


as in the living Hatteria or in Ichthyosaurus. In Zanclodon the 


cervical vertebre are greatly elongated, like those of a long- 
necked ruminant, and concave at both ends (Fig. 4). In this 


genus, as in Morosaurus, figured by Professor Marsh, the atlas 


and axis are separate bones, as in the existing crocodile, the 
odontoid mass of the atlas fitting firmly, however, against the 


front of the second vertebra. This is the more interesting 
because in some Wealden types, ike Iguanodon, the odontoid 
process is anchylosed with the axis, so as to closely approximate 
in appearance to the condition of the axis in a bird (see Fig. 3). 
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The Crocodilian resemblance of the bones in Zanclodon is the 
more remarkable because in the Teleosaurs there is no such 
Crocodilian condition of the earliest neck vertebrze, but a close 
resemblance to the same bonesin Plesiosaurus. Here, then, as in 
the skull, there is evidence of evolution, in so far that in later 


time these joints of the neck acquire the characters seen in a 
higher organic type. The centrums or bodies-of the vertebra, — 


both in the neck and back, in many, if not all, of the older 
- Dimosauria, have their articular surfaces flattened or concave ; 


and though this condition is retained in some of the latest | 


known representatives of the group, such as the Dinosaurs of 
~Gosau and of the Cambridge Greensand, many other genera, 


such as Megalosaurus and most of the Wealden types, have the . 


bodies of the neck vertebrae convex in front and concavely- 
cupped behind, as among the ruminant mammals. This is the 
more interesting because the character was at first supposed to 
indicate a distinct genus, which was named Streptospondylus. 
_ It is probably one of the characters by which the Dinosauria 

will hereafter be divided into family groups. It is. especially 


reptilian resemblance is at least as strong and as. important as 
that seen in the lower dorsal vertebre: of penguins, where the 
centrum is also opisthoccelous; especially as the character becomes 
lost in the lower dorsal region of Dinosaurs. Consequently 


_ presents is best explained as a condition of evolution going on 
within the group, by which, as ossification became more perfect, 
the neck vertebra, like some of those of the back, put on a 
character that is only similarly developed among mammals. 


with a double articulation, formed on the Crocodilian plan, 


joming the side of the neural arch, and the tubercle being 


_ genera the dorsal vertebre are moderately compressed from 


side to side, but in the newer types they often become more 


compressed, and the articulations for the rib rise higher up 


lungs. The transverse platiorm of the neural arch in the 
region of the back, which is one of the distinctive characters 
of a Dinosaur, has a very bird-like appearance ; but it differs 


from that of the Crocodile chiefly in the transverse processes _ 


being relatively shorter, and lifted higher up the sides of the 


remarkable, because no reptile presents the same modification, 
though the neck is so curiously constructed among Chelonians 
as to present this condition in one or two vertebre. This 


here, too, the change which the mode of union of the vertebra: | : 


In all the Dinosauria the neck vertebra have small, short ribs, 


(Fig. 4); and in the dorsal region the rib rises entirely on to | 
the neural arch, and has two distinct articular facets, the head 


connected with the transverse process (Fig. 5). In the older ~ 


the neural arch, indicating an increased development of the 


neural arch to make room for the lungs. No part of the. 
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Tinosaurian skeleton is more characteristic than the sacrum 
(Fig. 6), which usually consists of a number of vertebra blended 
together, so as to form a strong mass, to which short ribs 
were attached. These vertebre are stated to be always more 
than two; perhaps there may be no limitation in number. 
Certainly in Zanclodon there are only two sacral vertebre 
united. together. Thecodontosaurus, according to Professor 
Huxley, had three sacral vertebre; Hyleosaurus not fewer 
than four; Megalosaurus and [guanodon five. In Anoplosaurus 
there are six, and in Agathaumus there are said to be eight 
or ten sacral vertebrae. Probably two is the primitive number, 
as among Crocodiles. And just as Professor Huxley has ana- 
lysed the chick sacrum into four true sacral elements, with 
dorso-lumbar elements in front and caudal elements behind, 
which have become blended together owing to the extension — 
along them of the bones of the pelvis which are known as the 
iliac bones, so the extension of the ilium backward and forward 
in Dinosaurs, beyond the limits of the two original vertebra, 
has caused the sacrum to increase in length, and thus to 
approximate in the number of bones it includes to the sacrum 


ot a bird. But if it is bird-like at one end of the series it 


is crocodilian at the other; and here also we have evidence 
of a remarkable change going on in the skeleton of successive 
genera in past time, which I am inclined to regard as entirely 
functional and correlated with the circumstance that the earlier 
triassic Dinosaurs progressed in the manner of Crocodiles, — 
while some of the later forms put so much of the energy of 
movement into the hind-limbs that they acquired a more or 


less erect mode of progression. The sacrum of Anoplosaurus — 


is especially remarkable for the fact that its neural canal is 
enlarged so as to be wider than the entire centrum of a dorsal 


vertebra. 


The tail varies in leneth. Zanclodon levis has thirty-seven 
caudal vertebra ; other Dinosaurs have probably many more. 


. In the long-tailed genera, like Leelaps, Ceteosaurus, and 


Macrurosaurus, the later vertevre become elongated into a 
dice-box shape. Perhaps the tail is shortest in Anoplosaurus 
from the Cambridge Greensand, in which only eight vertebre 
have been found, and probably but few more existed. Man 

Dinosaurs, though not all, have in the first half of the tail 
V-shaped bones articulated at the junction of each pair of 
vertebree on the underside. Sometimes these chevron bones — 
(see Fig. 7) are long, at others short; sometimes the V-shape 
becomes changed into a triangle by the articular facets uniting, 
as among certain lizards; occasionally they are prolonged to 
the end of the tail. The tail shows less modification, perhaps, 
than any other part ofthe skeleton. As among Crocodiles the 


+ 
5 


THE DINOSAURIA. 53 


transverse processes disappear in its hinder part, and the earlier 
caudal vertebre are usually massive but short (Fig. 7). There 
is nothing about the tail suggestive of resemblance to a bird, 
and the characters of the caudal vertebre of Archzopteryx — 
are quite different, nor would it be worth while examining 
how far the tail may be paralleled among the Mammalia. It is, 
however, right to mention that in certain Dinosaurs, which are 
otherwise imperfectly known, the articular ends conform to 
the Crocodilian pattern m being proccelous. | 

When the elements which form the vertebral column are 
freed from the matrix so as to be adapted together by their 
natural surfaces, they usually fall into three marked curves. 
First the cervical vertebrae form a curve which is convex on 
the under side and concave above, showing that the neck 
was usually arched upward. The dorsal and sacral vertebra 
similarly form a curve in the opposite direction, that is to say, 
convex in length on its upper side, between the fore and hind 
limbs, indicating that the back was arched. While the tail 
vertebra similarly form a curve in the reverse direction, or 
concave on the upper margin, and its concavity is usually SO 
well marked as only to be intelligible on the hypothesis that 
the root of the tail was elevated to a considerable height 
above the ground. In the larger-tailed Dinosauria the depth 
and thickness of the tail was immense, and perhaps entirely 
Crocodilian in the relative proportion which it bore to the 
depth of the body. | 
| The ribs in the dorsal region appear to ie been lon 2, 

_ well curved, directed outwards, and sometimes upwards, so as to 
enclose a large visceral cavity. ‘They are usually compressed | 
from side to side, and sometimes flattened above, so that the 
cross-section of the upper part of a rib resembles a capital T. 
This character is especially seen in the Dinosaurs from the 
Greensand of England and Gosau ; and, judging from the way 
in which the transversely expanded neural spine of Belodon is 
correlated with the support of dermal armour, it seems probable 
that lateral stripes of dermal armour may ‘be inferred from 
this condition of the dorsal ribs, especially as massive dermal 
plates are found in association with the remains in both those 
— localities. The specimen’ of Ceteosaurus at Oxford includes a 
_ bone which Professor Phillips interpreted as the sternum. 
_ Such a bone may perhaps exist in some of the German triassic - 
genera, but no other trace of it has been met with, and but | 
few ribs could have been articulated to it. 

The scapular arch changes but little throughout the entire 
group (Fig. 9). It consists of a broad rounded or quadrate 
-coracoid, which unites with the long and flattened scapula to 
form the elenoid cavity which receives the head of the humerus. 
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The coracoid is always pierced with a foramen near to its union 
with the scapula. The scapula always widens at its union with 
the coracoid, and sometimes, as in the cretaceous genera, deve- 
lopes a not inconsiderable acromial process, which is absent in 
examples from the older rocks. In Megalosaurus the scapula 
and coracoid are often blended together. In many genera 
the scapula has a slight backward curve, and is also convex 
in length, so as to adapt itself to the form of the ribs. This 
form of scapular arch finds no parallel in the form of the bones 
among existing Reptilia except in the Chameeleon and Hatteria. 
Yet the resemblance of these bones to some in the Triassic 
Crocodilia is remarkably close, and the absence of clavicles 
rather points to a Crocodilian than a Lacertilian affinity. 
he fore-limb presents nothing bird-like (Fig. 9). The 
humerus, as already remarked, differs from that bone in the 
Crocodile rather in detail than in plan, and the expansion of 
the head of the bone and of the distal condyles, probably has 
more relation to the weight of the animal to be supported 
than to the characters of the type from which the group 
was modified. The head of the bone, however, is not parallel 
_ to its distal end, and there are characteristics that would as 
well admit of a Lacertilian as of a Crocodilian interpretation ; 
yet the form of the bone in most cases permits no doubt as to the 
ordinal group to which it belongs. The ulna and radius were 
placed one behind the other, more after the manner of the . 
Lizard, perhaps, than of the Crocodile. Specimens in the 
British Museum show that the radius was received in a groove 
or depression of the ulna at its proximal end. The olecranon 
process at the humeral end is large (Fig. 9). The carpus has 
hitherto been imperfectly figured. Itis represented by Professor 
Owen in Iguanodon. in union with the ulna and radius, and © 
appears to consist of two bones. In this genus Professor Owen 
has figured a remarkable spur on the inner side of the foot, thus — 
identifying a bone which Mantell formerly regarded as a nasal. 
horn, and which Professor Owen had subsequently interpreted 
as a claw phalange. The specimen is obscure, but from 
- evidence that many Dinosaurs have five digits in the fore- 
limb it may not perhaps be impossible that this supposed 
anomalous spur may be an abnormally modified digit. The 
number of phalanges in the fore-limbs appears to be variable. 
Altogether the fore-limb is but little specialized, and might 
have been modified from any generalized reptilian type. Its 
characters have been but little discussed. Taken as a whole, 
it must be regarded as furnishing important evidence of rep- 
_ tilian affinities, which, unlike the parts of the skeleton already 
- mentioned, change their type but little in the various genera 
_ which conserve this grade of animal organization. 
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The pelvis, on the other hand, 1s unlike that. of any reptile. 
As is well known, the Ilium, or bone which extends along 
the sacral vertebra, is in Reptiles either vertical or directed 
backward, though it attains its most expanded form in the 
Crocodiles (Fig. 11). In Birds it extends about equally before 
and behind the acetabulum, or cup for the articulation of 


the femur. In the Mammals it is directed almost entirely in 


front of the acetabulum. Too much importance ought not to 
be attached to the direction of this bone as a mark of affinity, 
because its direction is almost always entirely forwards in frogs, 
probably without any other explanation than the influence “of 
the manner of progression of the Anura in determining the 
direction of its growth. Similarly we are as little justified in 
regarding the Avian extension of the Dinosaurian ilium as a 
mark of Avian affinity in these animals, as we should be in 
regarding the direction of the Anurous ilium as an evidence of 
Mammalian affinity. When the shape of the ilium in Triassic 
Dinosaurs is examined and compared with that of the Crocodile, 
the resemblance is closer than might have been anticipated. 
The ilium has its chief extension backward ; there is a process 
directed downward to the ischium, and forward to the pubis. 
This is well seen in Zanclodon, as is proved by specimens in 
the Tubingen collection ; and I infer by analogy that the left 
ilium of Thecodontosaurus figured by Professor Huxley also 
had its chief extension behind the acetabulum (Fig. 12). But 
there is no doubt that other genera, like Iguanodon (Fig. 13), 
had the anterior process of the ilium, which is not developed 
in Thecodontosaurus, extended far forward ; while other genera, 
like the Morosaurus of Marsh (Fig. 10), show the bone to have — 
great depth, and, if rightly interpreted, to have its chief 
direction inclining anteriorly. There would thus appear to 
_have been a progressive modification of this bone, by: which 
a reptilian form which was associated with a Reptilian mode 
of progression became changed for an Avian shape in animals 
in which the progression. was birdlike. And, although I con- 
Tess to doubts concerning the right reading of sume of Professor 
Marsh’s figures, it would appear that these changes of form 
_ tended slightly towards the Mammalian pattern. The ischium 
is essentially a Crocodilian bone; and in the Atlantosaurus or 
Camarasaurus figured by Professor Marsh has a shape which 1s 
_ Crocodilian, meets the pubis much in the same manner as 
in the Crocodile, and the bones appear to have a Crocodilian 
direction. But, on the other hand, in some other genera, 
such as I guanodon, ischium and pubis are slender bones, which 
resemble, both in form and direction, the same elements 1 in the 
Apteryx or the Emeu; and this resemblance is the more 
sean since : e Mr. Hulke has shown that the pubis developes 
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a large anterior pre-pubic process, which may be considered 
Lizard-like or Chelonian, but is not altogether unparalleled by 
_ the small pre-pubic process of the Apteryx. Professor Marsh 
has described more than one remarkable modification of this . 
type of pelvis, which appears to show that a distinctive 
Reptilian feature is retained, even after the bones acquired the 
closest possible resemblance to Avian forms and manner of 
arrangement. The pre-pubic process, however, might be 
regarded as analogous with the pre-pubic bones .of Ornitho- 
saurus and Monotremes, although in those groups it is a distinct _ 
ossification. 
- The hind-limb offers a nearer resemblance to that part of 
the skeleton in a bird, than in any other animal, and is much 
more bird-like than the hind-limb in any existing reptile, but 
its Avian characteristics have probably been over-estimated 
(Fig. 10). The femur, or thigh-bone (Fig. 14), is long and 
strong, and readily recognized by three characters: first, the 
depth to which its head is received into the cavity in the 
ilium, which usually makes the whole of the upper, or proximal 
end of the bone an articular surface, and renders it impossible 
to define the head of the bone from its shaft, because there is 
no constriction between them; secondly, there is almost always 
a slender free process, or trochanter, directed upward on 
_ the outer front margin of the bone, which appears to correspond, | 
in part at least, to the great. trochanter ; and, thirdly, on the. 
inner border of the shaft of the bone, at, or above its middle 
part, is another trochanter, compressed from side to side, 
usually called the third, and regarded as peculiarly Dino- 
-saurian, which is nothing but the lesser trochanter of the — 
mammalian femur somewhat differently placed. This latter 
conclusion is satisfactorily demonstrated by remains of a new 
genus from the Upper Greensand of Gosau, placed in my 
hands by Professor Suess. Here a strong muscular crest, 
which may be exactly compared to the posterior ridge — 
between the trochanters on the human femur, sweeps down 
in a curve from the outer and upper margin of the hinder — 
side of the bone to the inner trochanter. But though the | 
aspect of the femur thus becomes Mammalian, the bone is 
nevertheless modified from a Crocodilian plan. If we suppose _ 
the head of the Crocodilian femur to have the apex of its 
triangular outline on the middle of the inner margin immensely 
enlarged at the expense of the anterior part, it becomes Dino-— 
saurian. And on the middle of the inner side of the shaft 
of the bone the Crocodile has a trochanteroid thickening, 
-which corresponds with the inner or ‘little’ trochanter of 
Dinosaurs; and just as in the Gosau specimens, an ‘ inter- 
trochanteric’. muscular ridge extends from it upward and 
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outward to the proximal end of the bone. Both the trochanters 
are sometimes wanting in American genera. In Belodon, the 
femur diverged but little from the shape in living Crocodiles, 
but its shght modifications are all in the Dinosaurian direction ; 
and it appears to me, that, like so many other of the elements 
of the skeleton, the femur underwent evolution in successive 


genera, which caused its original somewhat Crocodilian appear- 


ance afterwards to approximate to the shape that characterizes 
the bone in Birds and Mammals. 

The next segment otf the hind-limb, consisting of the tibia 
and fibula, is sometimes much more Avian in its character, but 
differs fundamentally from this part of the bird’s skeleton in 
having the fibula better developed, so that it extends down to 
_ articulate with the tarsus, while in birds it tapers away to a 


needle point, and never is inserted into the tarsus at all. The 


Avian character is, therefore, to be found in the tibia only. 


And here it is limited. to two points. First, the development 


of a strong anterior crest, which is directed forward and out- 


ward, so as often to extend in front of the fibula, is a Dino- — 


- saurian character met with, to some extent, among Birds, but 


quite as well marked in Mammals. Secondly, the shape of the 


distal end of the bone i is bird-like; but that form is found in 
* no adult bird, and is only to ‘be detected in the young bird 
before the durens has become blended with it; so that while it 


might go to show, perhaps, that Birds are descended from a 


common stock with Dinosaurs, it would be misleading to regard 
it as altogether Avian, since the character is lost in the adult 
bird’s skeleton. It is only in such genera as Ccelosaurus 
(Fig. 16), Megalosaurus, and Iguanodon, that the tibia has a 

shape that suggests the bird; while in Hylewosaurus (Fig. 15), 
it is, if not Crocodilian, more suggestive of a crocodile than 


a bird; ; and, so far as can be inferred from figures of the © 
Colorado type named Morosaurus (Fig. 10), the tibia in that 
genus is altogether Reptilian. But when the tarsus, or rather | 


the astragalus, is closely applied to the tibia, as in Megalo- 


saurus, Pocecilopleuron, Lelaps, or Iguanodon, it gives the. 
bone a resemblance to the bird which is almost convincing, | 
since the parallel extends to nearly every detail. The character, 
however, is shorn of much of its importance, when we remember _. 


that there are many Dinosaurs in which there is an os calcis, 


or heel-bone, placed side by side with the astragalus (Fig. 17) ; 


and that in other genera like Morosaurus, the astragalus was 
not an Avian conformation, so that it is not a general charac- 
teristic of the order, and, therefore, must have undergone 
change in the group. It seems, hence, more reasonable to 
infer that the Avian type of the bone is more likely to be 
a consequence of the hind-limbs being. used for progression 
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in certain genera, after the manner of birds, than that what is 
" among existing animals a class-characteristic, should disappear, 
especially as Morosaurus is one of those genera in which some 
of the vital organs made a remarkable approximation to the 
bird-type. Morosaurus had two rows of tarsal bones. The 
metatarsals are three, as in Laosaurus, four, as in Ncelido- 
saurus, or five in number, as in Morosaurus; but they are 
never anchylosed into one mass, as in Birds. The number of 
_ phalanges increases in the outer digits as in Birds and Reptiles. 
The claw phalanges are sometimes compressed from side to 
side as in Birds, sometimes from above downward, as_ in 
Reptiles. 

This survey of the osteology of the Dinosauria leads us, I[ 
think, to conclude that whatever the group eventually became, 
it originated in a close family relationship with the Crocodilia ; 
and that plan, which was never entirely obliterated, underwent. 
a development in most parts of the skeleton, more perfect than 
is known to have occurred in any other group of animals. But 
this series of changes in the skeleton did not convert the 
crocodile into a bird or a mammal, or make it anything but a> 
near ally of the crocodiles, which, owing. to the influence of 
conditions of existence, came to simulate birds in some parts of 
the skeleton and mammals in other parts. But it is impossible | 
to believe that these modifications of the hard parts of the : 
animal went on without the soft vital organs changing also; 
and all analogy would suggest that the change was progressive, 
so that the vital organs of the Crocodile may have greatly - 
altered. But whether the progress extended so far that certain 
Dinosaurs became eventually changed into birds in all essen- — 
tials of organization and in some parts of the skeleton, while 
_ others approximated to mammals, is a speculative problem, 

attractive in its plausible simplicity, with which facts do not 
~ yet enable us to deal in a satisfactory way ; though it must be 
admitted, they give some support to such an hypothesis. | 

_ A satisfactory classification of the Dinosauria can hardly be © 
made until we know far more of the fossil representatives of | 
the group, more of the extinct reptiles of South Africa, of the 
Labyrinthodontia, of the Ichthyosauria, and of the Ornitho- 
sauria, for with all these animals Dinosaurs show some evi- 
dences of affinity. The higher Labyrinthodonts, which, in 
some unexplained reverence for formule, have got themselves 
included in the Amphibia notwithstanding the characters of 
their skull and axial skeleton, certainly closely approach Croco- 
diles, aud therefore Dinosaurs and Ichthyosaurs. The Ich- 
thyosaurs are perhaps such a group as the Dinosaurs might 
have become under aquatic conditions of existence; tor 
although the resemblances of Ichthyosaurs to ordinary Dino- 


» 
H 
f 
H 
4 
| 


THE DINOSAURIA. 59 


saurs are of the most slender kind, their resemblances to the 
triassic Orocodilia are more important, and suggest such a 
view as a possibility. 

Professor Cope divided the Dinosauria into three groups. 
The first, Symphypoda, comprises Compsognathus from the 
Solenhofen Slate, and Ornithotarsus from the New Jersey 
Greensand. The second group, Goniopoda, in which the tarsal 
bones embrace the tibia, includes Megalosaurus and Iguanodon. 
While the third group, called Orthopoda, is represented by 
Scelidosaurus, and comprises Dinosaurs in which the proximal 
tarsal bones are separate, and do not embrace the tibia. 
Professor Huxley has disputed the value of this division, and 
believing Compsognathus to be a type outside the limits of the 
Dinosauria, has united the two groups together under the name | 
Ornithoscelida. But seeing that the proximal tarsal bones are 
united with the tibia after the manner of birds in some Ornitho- 
saurs, While in other genera they always remain separate, it 
seems probable that the Dinosauria might naturally include | 

Compsognathus. Professor Huxley has subdivided ordinary 
_ Dinosaurs into three families, distinguished by their teeth and 
other characters. ‘They are named from typical genera Mega- 
losauridxe, Scelidosauridee, and Iguanodontide. But though 
these are the best marked Dinosaurian groups in England, there 
are many Dinosaurs that it would be difficult to place with 
these. Finally, Professor Marsh proposed a new sub-order, 
Sauropoda, for the gigantic Dinosaurs described by himself and 
Professor Cope from Wyoming and Colorado. I may perhaps 
be permitted to state that on very slender evidence I ven- 
tured to predict the existence of this group nearly ten years 
ago. It happened that I was studying Dinosaurs, and arrived 
at views about the skull which led me to examine a bone 


panic or quadrate bone of Iguanodon. It appeared to be an 
imperfect dorsal vertebra, and as there was another and earlier 
vertebra in the collection of a like character, I named the form 
Ornithopsis Hulkii, in honour of Mr. Hulke. The genus Was 
named Ornithopsis on account of a bird-likeness, in nothing 
more remarkable than in the way in which the bodies of the 
vertebree were excavated, as in Birds and Pterodactyles for 
the reception of an air-cell prolonged from the lung. Professor 
Cope has shown by his admirable descriptions that this is the 
most remarkable character of the great Colorado Dinosaurs, 
such as Camarasaurus, which differs from Ornithopsis in minor 
generic characters. The type is truly Dinosaurian, and there- 
fore profoundly interesting as showing that animals which put 
on so many avian characters in their bones, acquired lungs 
only comparable in complexity and plan to those of Ptero- 


in the British Museum, long previously regarded as the tym- _ 
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dactyles and Birds. So that we may say that this group 
which I had formerly in mind when using the name Ceteosauria 
demonstrates that certain Dinosaurs approximate to both those 
eroups, and may have possessed the vital organization of a bird. 
Hence Dinosaurs are to Crocodiles what Birds are said by 
evolutionists to be to Lizards. 

Thus I have endeavoured to bring togothien not merely 
strings of names of animals in which the beautiful museums of 
Germany and Vienna are rich, but have tried, by a touch of 
the scientific wand, to make them unfold their structure and 
history, and live again, not as mere dry bones, but clothed with 
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a power of — truths. 


EXPLANATION OF PLATE IL. 


Fig. 1. Right side of a generalized Dinosauriam skull, restored ‘chiefly from 

| a figure of Hypsilophodon, by Professor Huxley, and partly 
from Scelidosaurus and other materials. 

Fig. 2. Outline of the brain-cavity of Iguanodon in the middle-line of the. ° 
skull, after Mr. Hulke; the large size and upward extension of the _ 
optic lobes is more remarkable than in Teleosaurus, but the form 
of the brain-cavity is most like that of Ichthyosaurus. 

Fia. 8. Axis of Iguanodon, from the Wealden Beds, showing the odontoid 
process and the two tubercles for the rib. 

Fig. 4. Early cervical vertebra, with cervical rib of Zanclodon, from the 

Trias of Wiirttemberg. 
_ Fie. 5. Dorsal vertebra of Iguanodon, showing that the attachments of the 
rib are entirely on the neural arch. 

Fig. 6..Sacrum of Iguanodon, seen from the visceral apie, consisting of 
five vertebree, anchylosed together. Do 

- Fig. 7. Mid-caudal vertebra of Iguanodon, showing the long neural spine , 
| _ and large chevron bone. 

Fie. 8. Centrum | of vertebra of Ornithopsis; showing the cavity for the air- 

cell which excavates the body of the vertebra. 

Fia. 9. Fore-limb of Morosaur us, after Professor Marsh. 

Fria. 10. Hind limb and pelvis of Morosaurus, after Professor Marsh. 

Fie. 11. Ilium of Alligator. a. p. The anterior process. | 

Fie. 12. Thum of Thecodontosaurus, placed for wee eosin with the Alli- 

gator. a.p. The anterior process. 

Fig. 13. Tlium of Iguanodon, after Owen and Huxley. The Ilium of Mego- 

losaurus is intermediate between this type and that of Moro- 
: saurus, shown in fig. 10. a. py. The anterior process. 
Fie. 14, Femur of Iguanodon, after Professor Owen. 

Fie. 15. Tibia of Hyleosaurus, after Mr. Hulke. 

Fra. 16. Tibia of Coelosaurus, after Professor Leidy. | | 

Fic. 17. Distal end of Tibia and Fibula in Ornithotarsus, after Professor 


Cope, showing their union with the astragalus and calcaneum. © 
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‘PALZONTOLOGY. * 
ROFESSOR NICHOLSON has published 80 many text-books and 


- manuals on various subjects of Natural History, that in a very short. 
time, if he continues in the same fashion, his works of this kind will make a 
small library of themselves. His latest production is a second edition of his 
Manual of Paleontology, the first issue of which took place just seven years 
ago, and this has been so thoroughly revised and so greatly augmented that, 
as he himself tells us in his preface, it may be considered practically a new ~ 
book, although of course in the general treatment of the subject the author 
--has followed much the same linés that were laid down in his former edition. 
: The last section of the first edition, treating of Paleontology from a his- 
torical or stratigraphical point of view, has been expanded by the author into 
a separate book, having the title of The Ancient Life-Mistory of the Earth, 
— in which the subject is developed in much more detail than could be com- 
patible with the plan of the present work, and hence the author has thought 
it best to omit this section altogether. Thus without diminishing the use- 
- fulness of his book, he has been enabled to avail himself of a considerable 
amount of space for the more complete exposition of his primary subject. 
This consists in a regular, systematic treatment of the fossil forms 
hitherto discovered in the strata of the Earth’s crust, and it must be con- 
fessed that Dr. Nicholson has been most successful in carrying it out.. Com- 
mencing with the Sponges, as the lowest types, he proceeds upwards through 
the various classes of the animal kingdom, the fossil remains of animals 
naturally occupying the greater part of the work; and in all cases the de- 
scriptions of the fossil forms are preceded by a short introductory essay on 
the characters of the different groups as manifested at the present day, a 
most important element in the philosophical conception of the subject, as too 
many paleontologists are inclined to forget that in the interpretation of. 
fossils they must be guided solely by considerations drawn from existing 
species, | 
* A Manual of Paleontology for the use of Students, with a General In- 
troduction on the Principles of Paleontology. By Henry Alleyne Nicholson, 


M.D., &c. Second edition, 2 vols. 8vo. Edinburgh and London: Black- 
_wood and Sons. 1879. 
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Paleeobotany, or the paleontology of plants, is treated of rather cursorily 
in the last few chapters of the book; and there, also, the author has changed 
his plan. Instead of attempting to give a systematic revision of the fossil 
forms of plants, he has employed the chronological mode of treatment, which 
perhaps, considering all things, is the best that can be adopted for conveying 
a general idea of this department of the subject. The fact is, that from our 
‘imperfect knowledge of fossil plants and the very nature of those organisms, 
it would be almost impossible to produce a good picture of this department 
of paleontology on a systematic basis within moderate limits, and the interest 
attaching to the geological history of plants is generally derived, less from 
the consideration of the individual types than of their combinations to form 
Floras, which must necessarily be treated in connection with the strata in 
which they occur. | 

It would be useless, and indeed most uninteresting, to the reader, if we 
were to attempt anything in the shape of an analysis of the chapters of Dr. 
Nicholson’s work devoted to paleozoology. It will be sufficient to say, in 
general terms, that the book has evidently been prepared with the greatest care, _ 
and that, on testing various parts of it, we find that the author has embodied 
in his statements the results of nearly all recent researches in all the departments 
of the subject. This is especially observable in the second volume, which 
chiefly deals with the Vertebrata; here we find that some of the latest: con- 
tributions to the history of extinct reptiles, birds, and mammals, have been | 
made use of by the author. In his preface, indeed, he tells us that owing to 
some delay in publication, after the preparation of the greater part of the 
book, and indeed after a considerable portion of it was in print, he has been 
unable to avail himself of certain important memoirs which have appeared in 
the interim, such as Zittel’s valuable systematic works on Fossil Sponges, | 
Professor M@bius’ treatise on Eozoon canadense, Mr. Moseley’s researches 
on the Stylasteride, and several others which have appeared chiefly in the 
course of the year 1879. Such causes of regret, however, are. almost in- 
separable from the production of a work of this magnitude; and students of — 
paleontology have every cause to be grateful to Dr. Nicholson for the 
labour which he has expended in the elaboration of this Hand-book. * 

With the view of rendering his book as complete as possible, the author 
_ prefixes to the systematic part of it,a general introduction, intended to 


* Although we have thought it unnecessary to attempt any criticism of 
Dr. Nicholson’s work, we may call attention to the fact that Dr. Traquair 
has written to various periodicals, calling attention to a misstatement of his 
- unpublished views as to the aac position of certain Fishes (Vol. IL., 

pp. 184 and 188). Dr. Nicholson has in consequence sent out a statement, 
which may be pasted into the book as an erratum, to the effect that, ‘The 
reader will kindly delete “ Platysomide” from the list of sub-orders of 
Ganoids, and place these fishes next after the Palzoniscide as a family of 
Lepidosteide........ Dr. Traquair holds that the Platysomide con- 
stitute a famrly very distinct from the Pycnodontide, but closely allied to . 
Palzoniscide, and that the position of both Paleoniscide: and Platysomidz 
is rather in the sub-order Acipenseroidei.’ tort 

‘Dr. Nicholson’s mistake,’ says Dr. Traquair, ‘is evidently due to his 
having had only a very hurried glance over my proof-sheets, and that only 


on a single occasion.’ 
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explain to the reader the conditions under which fossils are presented to his 
consideration, and the consequences to be drawn from their study. In 
successive chapters he deals with the nature of fossils and rocks, the cha- 
racters of the sedimentary rocks, their chronological succession, and the 
application of palzeontology to the elucidation of the latter, the causes of 
imperfections in the palzontological record, and the conclusions that may 
be drawn from fossils, winding up with a chapter on the classification of 


the animal kingdom and the succession and progression of organic types. — 


All these subjects, many of which are rather difficult to handle, are well 
treated; and the student who masters these chapters will approach his 
practical studies with a better intellectual foundation than can be boasted of 
by many professed paleontologists. A full index and a good glossary of 
terms employed will add greatly to the usefulness of the book. 

We have yet to say a few words upon the way in which these volumes 
are got up. In type and paper they leave nothing to be desired, and the 


woodcut illustrations, most of which are original, and the work of Mr. 


Charles Berjeau, are really beautifully executed. The book is in fact almost 


what our neighbours across the Channel would call wn owvr age deluxe. But 


we fear that these very characters, which cannot but excite our admiration 
and approval, must raise the cost of the work to an extent which will 


practically cut it off from the use of the great majority of the students for 


whose behoof it is said to have been prepared. 


TABULATE CORALS.* 


[xe the preface to his Manual of Paleontology, Professor Weheloon remarks | 
that he would have considerably modified the section dealing with the 


so-called ‘Tabulate Corals,’ had his investigations into the structure and re- 
lationships of these fossils been completed in time. The result of these 
researches is now before us in the form of a magnificent octavo volume, 


which we have no hesitation i in prmenneng the best of all the author’ s 


numerous works. 
The group of Tabulate Corals (Madreporaria Tabulata) was founded by 


MM. Milne-Edwards and Haime in the introduction to their splendid mono- — 
_ graph of the British Fossil Corals, published by the Palseontographical 
Society in 1850. It was established for the reception of a number of rather 


problematical stony structures, ranging in time from the Silurian period. to 


the present day, and exhibiting a considerable diversity of character, but 


agreeing in having well-developed walls, and the visceral cavities of the in- 
dividual polypes divided into a series of chambers, one above the other, by 
complete diaphragms or transverse floors. Added to these characters was 


_ the complete absence, or rudimentary condition of the septal system, which ~ 


was never represented by anything more than a few ‘trabeculs’ projecting 
_ Into the visceral chambers. The principal living forms referred to this 


* On the Structure and Affinities of the Tabulate Con ‘als of the Paleozoic 
Period, with critical descriptions of Illustrative Species. By H. Alleyne 


Nicholson, M.D., ke. 8vo. London and Edinburgh: Blackw ood and 
Sons. 1879. | 
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group by M. Milne-Edwards, belonged to the genera Millepora, Heliopora 
(representing the family Milleporide), Pocilopora (referred to the Favositide), 
and Seriatopora (the type of the Seriatoporide); and the fossil forms were 
more or less closely associated with these in accordance with the resemblances 
apparently presented by the respective polyparies. The great majority of 
the fossils were from palzozoic deposits, and the well-known forms of 
Favosites and Halysites may serve as typical examples of the group. 
Although MM. Milne-Edwards and Haime established the section 
Madreporaria Tabulata for the convenience of having some group to which 
to refer a considerable series of fossils with which they were obliged to deal, 
it is very clear that they felt by no means convinced that it was a sound 
zoological group; and as early as the year 1860, we find M. Milne- 


- Edwards himself, in the third volume of his Histoire Naturelle des Coralliaires 


(p. 223), remarking that ‘according to recent observations made by M. Agassiz 
upon the Millepores, it is probable that it will have to undergo great altera- 
tions, or perhaps be placed entirely in another class of the animal kingdom.’ 
This passage alludes to the discovery by Agassiz of the Hydrozoal nature 
of Millepora, which has since been amply. confirmed by Mr. Moseley during 


_ the voyage of the Challenger, and by: Professor P. Martin Duncan from the 


researches made many years ago by General Nelson at Bermuda. Further 
investigations have shown that notwithstanding the correctness of Professor 
Agassiz’s observations, the removal of all the Tabulate Corals to the Hy- 


_ drozoa, as suggested by him and supported by some other naturalists, would 


have been a mistake, the recent genus Pocillopora, especially, proving to be 
a true Zoantharian allied to the well-known Oculinide. The morphological 
importance of the ‘tabule,’ or transverse floors, the presence of which con- 
stituted the chief bond of union between the members of the group, was also 


_ shown to have been overrated, as similar structures occur in a good many 


genera of undoubted Zoantharian corals. The combined researches of 
paleontologists in fact showed pretty clearly that the group would never be 
removed ‘en entier,’ as suggested by M. Milne-Edwards, to any class of the 
animal kingdom. . | 

Professor Nicholson. enters in considerable detail into the history of the 
section Tabulata, which he shows clearly must be ‘ broken up and undergo 
redistribution.’ The performance of this task is, however, a matter of no 


'. small difficulty, the great majority of the species referred to in this group 


being old Paleozoic fossils, with no very distinct relationships to any existing 


forms. Our author is inclined to recognize about twelve distinct groups of 


these corals, the affinities of which he discusses (pp. 12-29). The Mille- 
poridee, here greatly reduced in compass, must, as we have seen, be referred 
to the Hydrozoa in the vicinity of Hydractinia; and the Pocilloporide have ~ 
been shown by Professor Verrill’s researches upon the animal of Pocillopora — 
to be Zoantharians allied to the Oculinidee Seriatopora, a recent coral, and 
with Milne-Edwards the type of a distinct family, is regarded as so closely 
related to Pocillopora, that it must also be transferred to the same neighbour- 
hood. .The Favositidee (Honey-comb Corals) which constitute by far the 


preater part of the section as proposed by Milne-Edwards, ate pretty gene- 


rally regarded as true Zoantharia, to which the Columnariad and Syrin- 
goporidee also probably belong, although their precise position is much more 
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doubtful. Heopora, the type of the Helioporide, has been proved by Mr. 
Moseley to belong not to the Zoantharia, but to the Alcyonaria, and it carries 
with it the fossil Heliolites, with which, on the other hand, the ‘Chain 
Corals’ (Halysitide), the Tetradiidz, and the Theciide, and, perhaps, also a 
portion of the Cheetetide, are considered by Professor Nicholson to be nearly 
allied, so that the members of these groups will probably have to be placed 
among the Alcyonarian polypes, or occupy a position on the boundary line 
between the two great groups of Actinozoa. The curious Silurian genus, 
Labechia, has apparently baffled all the efforts of our author to give it a 
‘locai habitation’ in the system. The genus Awlopora and its allies, con- 


stitv.cing Milne-Edwards’ sub-order of Zoantharia Tubulosa, are noticed by 


Professor Nicholson as having been considered to be founded upon young 
colonies of Syringopora, an opinion in which he does not share; but he 
abstains from assigning them to any definite, place in the system. 
It will be seen from the preceding statements that our author is inclined 
altogether to abolish the Tabulate Corals as a group; and further, that in 
~ gome cases he is not inclined to accept the family groups proposed by his 
predecessors. The portion of his book, following the summary of general 
systematic results, from which the foregoing particulars have been derived, is 
devoted to the detailed description of the Paleozoic genera and many species 
constituting the different groups formerly referred to the sub-order. It is 
impossible to overlook the many signs of the most careful work displayed 
in this portion of Dr. Nicholson’s book; and although, as we have seen, he is 
compelled by the very nature of the objects of his study to leave many points 
-in a state of uncertainty, which, indeed, may perhaps never be cleared up, 
‘he may certainly ‘ lay the flattering unction to his soul’ that in his present 
volume he has made our knowledge of these puzzling organisms s take a preat 
step forward. 


In the matter of illustrations, sleo, we are here ina condition of magnifi- 


cent luxury. Scattered through the text are numerous woodcuts, some of 


them the same as those illustrating the chapter on Fossil Corals in the 


author’s Manual, others original and prepared specially for the present work, 


but all excellent. In addition to these, we have fifteen beautifully executed 
plates, exhibiting magnified sections and other details of the Corals described. 
_ The figures on these plates, like those on wood, are all from the author's 


' drawings, and reproduced by Mr. cena bit whom they certainly reflect 
the greatest credit. 


 SIBERIA.* 


[* Frozen Asia we have an extremely interesting account of a country 


with which most of us are entirely unacquainted; and Mr. Eden has . 


supplied a brief, but in its way very complete sketch of this territory. 


After giving in the first two chapters some account of the geographical | 


* Frozen Ades ; a Sketch of Modern Siberia; ; Together with an Account 
of the Native Tribes inhabiting that Region. By Charles H. Eden, 
‘S. 8vo. London. Society for Promoting Christian Knowledge. 
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features of the country, in the third he presents us with a short summary of 
the Geology of Siberia, for which, however, he states that he is indebted to 
Mr. W. W. Waddington, of Brazenose College. To this succeeds a chapter 
on Mineralogy, which might with advantage have been extended to greater 
length, considering the vast mineral resources of the country, but as these 
resources are far from being developed, it would perhaps be hardly fair to 
complain of the author’s brevity in this instance. We may, however, 
remind the author, that malachite (p. 55) is carbonate and not oxide of 
copper. The chapter on the Fauna of Siberia is of particular interest, the 
account of the discovery of remains of the mammoth especially being com- 
piled with no little skill. Curiously enough, the fur-bearing character of 
Siberia is scarcely mentioned, and the sable does not even make its appearance 
in the list of Siberian mammals. Of the Flora we hear very little. Per- 
haps there is little to tell, except that ‘enough wheat could easily be raised 
to supply the entire European market,’ a fact which may be thought worthy 
of notice at the present time. Only two pages are devoted to climate, of the 

| rigour of which we gain some mn from the fact that at Yakutsk, ‘the coldest 
city in the world, the wetreage ‘remains congealed for two, and sometimes 
three months in the year.’ Concerning the native races and ‘ folk-lore,’ we 
have upwards of a hundred pages. This part of the book is perhaps the 
most interesting in the volume, and though but a compilation from the | 
writings of other authors, contains many facts which must prove new to the 
general reader. The volume concludes with an account of recent explora- 

_ tions down to the time of Professor Nordenskiéld’s latest expedition, and is : 
illustrated with a map of Siberia, very nicely executed, by Stanford. The , 
book is in every particular a very pleasant and readable one, and deserves to: 

meet with favour at the hands of the public. 


METALLIFEROUS MINERALS AND MINING* 


£ laa author states in his preface that it has been his design to describe in 
: a concise and systematic manner the conditions under which metals 
~ and metalliferous ores occur in various parts of the world. He also expresses 
a hope that such descriptions may serve, in the first place, to explain, to 
some extent, the origin of ore deposits, and, secondly, by defining the 
zones occupied by the ores of the different metals, to lessen the amount 
of risk with which metalliferous mining is invariably attended. He further — 
hopes that the figures and other data which he furnishes may have the 
effect of more clear ly defining the conditions resulting in succesful mining 
enterprise. | 
The volume, which paren over nearly 450 octavo pages, is illustrated 
_with numerous woodcuts, for the drawings for which the author expresses — 
his obligations to his son; and although among these we recognise some 


* A Treatise on Metalhiferous Minerals and Mining. By b. 6. 
Davies, F.G.S., Mining Engineer, Examiner of Mines and Collieries, Member 
_ of the Geologists’ Association of London, Honorary Member of the Natural 
Science Society of Chester and Wrexham, &c. Author of a Treatise on Slate 


and Slate Quarrying, &c. London: Lockwood & Co., 1880. 
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with which we have long been familiar, they are, as a whole, not only 
well drawn, but also judiciously selected for the purposes of illustration. 

There is throughout this work evidence of much patient compilation, and 
it undoubtedly contains a considerable amount of useful information. It is, 
however, to be regretted that sufficient care has not been exercised in the 
exclusion of error, and that when generalization has been attempted it 
becomes obvious that the author does not possess a a sufficient grasp of the 
subjects of which he treats. 

A list of such inaccuracies would exceed the limits of our space, but a 

few only of those which have been observed may be cited as examples. 

It is stated (p. 79) that ‘all the gold-bearing rocks lie below the Car- 
boniferous group,’ whereas it is well known that the majority of the rocks of 
the gold regions of California are Jurassic. | | 

_ We are informed (p. 118) that ‘the presence of silver in lodes or strata 
is not observed in beds newer than the Cambrian limestofie.’ All who 
possess a competent acquaintance with such subjects are, however, aware that, 
the Great Comstock Lode of Nevada, which since its discovery some twenty 
years ago, has produced silver to the value of 40,000,000/. is enclosed within 


walls of undoubted Tertiary age, and that the vein itself | is probably not older 
_ than the Pliocene period. 


With regard to lead ore it is stated (p. 236) that its highest horizon ‘is 


found in the Carboniferous Limestone, this horizon being diy isible into two 
zones ; one in the pale-coloured massive limestones near the base of. the 
series, and the other in the limestones and grits near the summit.’ The 
annual production of 40,000 tons of lead ore from the Bunter sandstone 


of the Diiren and Commern districts in Germany is certainly a somewhat 
remarkable exception to this generalization. 


We are taught (p. 280) that ‘the geological horizon of the ores of. 


‘mercury ranges from the summit o* the Lower Cambrian rocks to the base 

of the Llandeilo beds of the Cambro-Silurian strata.’ Is Mr. Davies aware 

_ that the highly productive quicksilver mine of New Almaden in California, 
and several others in that country, occur in rocks of Cretaceous age? . 

Turning from the distribution of metalliferous minerals to the statistics 

of their production, we still find inaccuracies, but space permits us to mention 


only two of them. At p. 121 the annual production of copper in Spain is | 


stated to be about 6000 tons, whereas two Spanish mines alone produced 
above 20,000 tons of that metal during the year 1877. Again (p. 197) 
the annual production of lead in Belgium is estimated at 700 tons; reliable 
statistics show that the production of that country in 1876 amounted to no 
less than 6973 tons of metallic lead. | 


It will be seen from the following observations on the rocks of Cornwall, 


that many of the opinions brought forward differ materially from those - 


accepted by geologists. At p. 128 when speaking of these rocks the author 
. states:—‘In maps they are all included as Devonian, which is, I think, 
with all deference to other observers, a mistake. My own intecuestatinn 
of the ages of the strata I have just described is this:—The granitic 
masses belong to the Laurentian or the base of the Cambrian, the hornblende 
slates with the serpentine, and porphyries, to, the Cambro-Silurian, the 
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argillaceous slates to the Silurian, passing gradually in their upper portion 
into the Devonian.’ 

In going through this volume, one cannot but sympathize with its 
author, who states (p. 397) that he feels ashamed when he thinks ‘how 
German mining engineers may read the reports of some of our mine captains 
and experts on mineral properties.’ We would add that we are by no means 
satisfied that the. opinion of foreigners, with regard to English mining 
literature, will be materially improved by a perusal . of the book before us. 
It is, however, probable that the information vouchsafed (p. 417), namely, 
_ that ‘ potash is potassium mixed with varying proportions of other substances,’ 
will be new to them. 


ROUGH WAYS MADE SMOOTH." 


IIIS is another of the volumes of interesting essays for which Mr. Proctor - 

is becoming famous, there being few authors gifted with his wondrous — 
power of making interesting and instructive articles out of some of the most 
_ difficult branches of science. Like most of the preceding volumes, Rough 
Ways made Smooth, is essentially a collection of some of the numerous 
articles contributed by him to the magazines during the last few years. We 
note, however, that many of them have been revised and amended so as to 
render them more suitable for their present purpose. The present volume 
commences with an essay on the ‘ Sun’s Corona and his Spots,’ in which the 
author shows that the theory that the corona varies in size directly as the 
number of spots, is without adequate basis, although several of those who 
have devoted much attention to this subject were led to suppose that it did. 
The second essay is on ‘Sun-spots and Commercial Panics,’ and is devoted to 
| showing the fallacy of the idea that sun-spots rule the commercial morality 
of civilized nations. The idea of a possible connection between: sun-spots and 
commercial panics is founded on one of those. partial coincidences which are 
so fascinating to the minds of the quasi-scientific, or to even savants, when 

they sally out of their own domains into less familiar regions. 

The third essay, ‘ New Planets near the Sun,’ deals in a popular manner 
with the observations of Professors Watson and Swift during the eclipse of 
July 1878. The fifth and sixth essays deal with the Moon, and have special | 
reference to its past history and the supposed new crater, There are one or 
two errors in these, not so much on the part of the author, as on the part of 
those whose opinions are quoted. The early history of the Moon, like the 
early history of the arth, must be discussed by one having the combined 
resources of chemistry snd mathematics at his command. Any discussion by 
one who is purely a chemist, or purely a mathematician, must inevitably be 

vitiated by errors due to an imperfect grasp of the chemical or mathematical 
side of the problem. In several places, Professor Newcomb’s opinion is 
quoted on selenographical subjects, although the experience of that eminent 
astronomer must be most limited in these matters. Essays seven and eight 


* Rough Ways made Smooth. By Richard A. Proctor. 8vo. London: 


Chatio and Windus. 
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deal with the meteors of the great shower of November, and those which 
seem associated with the orbit of Biela’s comet. The meteor-shower which 
it was anticipated would be seen when the Earth passed nearest to the orbit 
of the comet, was not seen, either in November 1878 or November— 
December, 1879. 

The remainder of the volume is devoted to essays of less strictly scientific 
nature, but in most cases of most interesting character. Those on ‘ Artificial 
Somnambulism,’ ‘ Hereditary Traits’ and ‘ Mechanical Chess-players,’ are 
"especially well worth reading. On the whole, like most of Mr. Proctor’s 

books, it is one which is far more easily taken up than laid down. 


ERASMUS DARWIN. * 
HE sini of English books dating back some thirty or forty years and 


upwards has doubtless often met with fine if rather magniloquent: 


verses quoted from a work called the Botanic Garden. This was a didactic 
poem of no small merit, in whatever lizht we look at it. Published 
originally in 1790 and 1791, its author was Dr. Erasmus Darwin, of 
Lichfield, a man of oomiiderable repute in his day, and who would have 
occupied a far higher niche in tlie temple of Fame if his contemporaries had 
been in the least degree capable of appreciating his qualities. As most 
naturalists have lone beeri aware, this Dr. Darwin was the originator of a 
conception of organized nature on the basis of evolution, whielt met with 
but contemptuous treatment from the author’s countrymen. He has also 


a claim on our gratitude as having been the grandfather of Charles Darwin, 


whose influence upon the progress of Natural History has probably been 
greater than that of any other writer since the days of Linnzeus. 

A short note on his grandfather’s biological views inserted by Mr. Darwin 
in the later editions of the Origin of Species excited the curiosity of a 
German savant, Dr. Ernst Krause, to know something more of the opinions 
entertained by Erasmus Darwin; and the result of a careful study of the 


writings of the latter on the part of Dr. Krause, was the publication in 


Kosmos of February last of a biographical and critical essay, a translation of 
the latter part of which, preceded by a biographical notice from his own 


hand, is now given to the public by Mr, Darwin. 


Dr. Krause speaks of Erasmus Darwin as follows :— This man, “equally 
eminent as philanthropist, physician, naturalist, philosopher, and poet, is far 
_less known and valued by posterity than he deserves, in comparison with 
other persons who occupy a similar rank. It is true that what is perhaps 
the most important of his many-sided endowments, namely, his broad view of 


_ the philosophy of nature, was not intelligible to his contemporaries; it is only 


now, after the lapse of a hundred years, that by the labours of one of his 
descendants we are in a position to estimate at its true value the wonderful 
perceptivity, amounting almost to divination, that he displayed in the 


. Er asmus Darwin. By Ernst Krause. Translated from the German 
by W.S. Dallas. With a preliminary notice by Charles Darwin. Small 8vo. 
London, John Murr ay, 1879. 
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domain of biology. For in him we find the same indefatigable spirit of 
research, and almost the same biological tendency, as in his grandson; and we 
might, not without justice, assert that the latter has succeeded to an 
intellectual inheritance, and carried out a programme sketched forth and left 
behind by his grandfather.’ | 

‘But, at the same time, we remark a material difference in their interpre- 
tation of nature. The elder Darwin was a Lamarckian, or, more properly, © 
Jean Lamarck was a Darwinian of the older‘school, for he has only carried 
out further the ideas of Erasmus Darwin, and it is to Darwin therefore that 
the credit is due of having first established a complete system of the theory of 
~ evolution.’ Clearly such a man as this deserves to be rescued from the com- 

parative oblivion into which he had fallen, and we are glad to see that two 
writers have in this same year tried to do justice to this English worthy. 

It is hardly necessary to say that the life of Erasmus Darwin as a 
successful physician in a provincial town passed without any striking 
incidents. What is to be told, however, is told here by Mr. Darwin in an 
exceedingly pleasant style, and he naturally devotes his attention rather to | 
the delineation of his grandfather's character than to the thankless task of | 
giving full details of a somewhat uneventful life. Nevertheless, the few F 
incidents narrated, and especially the quotations given from letters, are full 
__ of interest for those who like to realize as far as possible the modes of life 

_and thought prevalent at a time so near our own, and yet so widely separated 
from us. 

Erasmus Darwin was doesent’ from a family of landed gentry in 
Lincolnshire, and was born on the 12th of December, 1731, at Elston Hall, 
in Nottinghamshire. He early displayed a great fondtiess for poetry, and 
also for mechanical pursuits, both of which tastes he preserved to the end of 
his life; and when very young, according to his elder brother, Robert, he 
used to show little experiments in electricity with a rude apparatus he then 
invented with a bottle. In 1750 he was entered at St. John’s College, 
Cambridge, and took a respectable degree in that university in 1754. In the 
autumn of the latter year he went to ‘Edinburgh to study medicine, returned 
to Cambridge in 1755 to take his degree of Bachelor of Medicine, then went 
again to Edinburgh, whence he returned in September, 1756, and settled as 
a physician in Nottingham. Being unsuccessful in that city, he removed in 
two or three months to Lichfield, where, owing to the reputation made for 
him by two or three successful cases, he speedily got into good practice. At 
Lichfield he remained for twenty-five years, and then removed to Derby, where ~ 
he died on April 18, 1802. Dr. Darwin was twice married, first to a Miss 
‘Howard, whom he lost after thirteen years of married life, and secondly to 
a widow lady, for whom he appears to have entertained a strong passion 
even during the life of her first husband, and who survived him. 

Of his grandfather’s character Mr. Darwin speaks very unreservedly, but 
on the whole, sums up, and justly, in his favour. As he says, ‘ There is, 
perhaps, no safer test of a man’s real character than that of hislong-continued 
friendship with good and able men.’ Darwin’s intimate and almost life-long 
- friends were such men as Josiah Wedgwood, Keir, the chemist, Day, the 
author of Sandford and Merton (are any of the rising generation, we wonder, 
acquainted with Harry, and: Tommy, and that wonderful Mr. Barlow ?), 
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Boulton, and Watt, the engineers, and Mr. Edgeworth. He appears to have 
been incessantly active, kindly, although sometimes sarcastic, liberal in his 
practice, and very free from what is usually considered as one of the 
weaknesses of a poet, vanity. His feelings towards his children have been 
represented by his female biographer, Miss Seward, as not of the most 
amiable character ; and some of his letters to them show a curious coldness : 
but Mr. Darwin proves clearly, indeed from that lady’s own admission, that 
there was no truth in the most repulsive of her stories, and he accounts for 
her ready acceptance of so much that told to the disadvantage of Dr. Darwin, 
by the motive of disappointed affection, the lady having, it appears, 
manifested a strong desire to marry the doctor after the decease of his first 
wife. After his death she probably thought that a little spite could do him 
no harm, while it would certainly be a stab for her successful rival; and it 
would appear that Mr. Darwin’s father was in possession of documents 
connected with the doctor’s relations with Miss Seward, which he thought 
it would be unpleasant for her to have published. 

~ What Mr. Darwin modestly calls his Preliminary Notice to the translation 
from Dr. Krause’s essay occupies about three-fifths of the little volume that he 
has published in commemoration of his grandfather, and we fear that we have 
followed his example in the present notice. We, have, however, already 
indicated in general terms, borrowed from Dr. Krause’s essay, what was 
the character of Dr. Darwin’s philosophical work, and the essay on his 
scientific labours is even in the original so condensed that we could hardly. 
do justice to it without transferring the greater part to our pages. ‘ Almost 
every single work of the younger Darwin,’ says Dr. Krause, ‘may be 
paralleled by at least a chapter in the works of his ancestor: the mystery of 
heredity, adaptation, the protective arrangements of animals and plants, | 
sexual selection, insectivorous plants, and the analysis of the emotions and 
sociological impulses, nay, even the studies on infants are to be found 
already discussed in the writings of the elder Darwin.’ It is to be remarked, 
however, that Dr. Darwin nowhere gives his ideas on the nature and evolution © 
of organisms in a connected form, but the arguments and details are scattered 
profusely through the notes appended to his various didactic poems, and 
only partially brought together more closely in some parts of his great prose 
work, the Zoonomia. But even in these scattered notices we recognize, as 
indeed is remarked by Dr. Krause, the most wonderful resemblances between 
the elder Darwin and his still more distinguished descendant. In both we 
see the same philosophical breadth of view, combined with the same 
extraordinary power of grasping and. bringing together an immense mass of ~ 
details from the most varied sources to support and illustrate the argument 
‘under discussion—in fact, the same qualities which most’ strike us in Mr. 
Darwin’s work are the most prominent characteristics of his grandfather's, 
and their exercise led both to approximately the same result. Thatisto say, 
Erasmus Darwin, equally with Charles Darwin, arrived evidently at a belief 
in the origin of the diversity of organized forms by a process of evolution 
one from the other, but the former regarded this process as brought about 
by internal impulses, at least semi-conscious, rather than by the action of 
. external. conditions giving rise to : a process of natural selection under the 

struggle for existence. | 
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EVOLUTION, OLD AND NEW.* 


lle KRAUSE, in the concluding paragraph of his essay on the works 

of Erasmus Darwin, says of his system that ‘to wish to revive it at 
the present day, as has been actually seriously attempted, shows a weakness of 
thought and a mental anachronism which no one can envy.’ This ana- 
chronism has been committed by Mr. Samuel Butler in a very interesting 
little volume now before us, and it is doubtless to this, which appeared 
while his own work was in progress, that Dr. Krause alludes in the above 
passage. 

It is curious to observe how, when a new idea gains the predominance ) 
in any department of science, the opinions of men oscillate for a time, 
usually swinging, like a pendulum, to a greater distance in the new direc- 
tion in proportion as they have previously been pulled in the other. Thus 
for many years, as we all know, the idea of the transmutation of animals 
and plants, by any means whatever, was regarded as most unorthodox, and - 
scarcely a naturalist could be found who would admit that such a thing was 
possible. Nowadays, since Mr. Darwin’s well-known works have shown that 

such a thing is not only possible, but that in all probability it has taken 
~ place, and in fact that on no other assumption can we account scientifically 
for the facts observed in nature, we find nearly all transformists pinning their 
faith exclusively to the theory of ‘ Natural Selection,’ and indeed, to a very 
ereat extent, especially in Germany, to that extreme form of the doctrine of 
which Professor Hickel is the prophet. Under these circumstances, it is 
well that, from time to time, naturalists should be reminded that there are 
matters upon which the theory of Natural Selection, admirably worked out. 
as it is, leaves us in the dark; that there is room for some diversity of 
opinion as to the extent to which the innate qualities of the organism may 
govern its evolution; and that we have not yet arrived at the point at which 
a new systematic philosophy of the universe may be proclaimed as the “ 
truth. | 

In his present work ( which; teen the fashion of musical composers, he - 
somewhat affectedly characterizes as ‘ Op. 4.’) Mr. Samuel Butler takes up 
the writings of Buffon, Erasmus Darwin, and Lamarck, and subjects them 
to a searching investigation, with the purpose of showing that the funda- 
mental idea of the origin of species advocated by these writers is identical. 
This, we think, he does fairly enough, except in the case of Buffon, whose 
statements, even upon Mr. Butler’s own showing, vacillate in a most remark- © 
able manner. Our author endeavours to account for this by ascribing to 
Buffon an ‘ironical’ intention in many of the expressions used by him in 
. discussing questions bearing upon the origin of organic forms by descent with © 
modification,—that is to say, that Buffon, having, by some of the statements 
made in his earlier volumes,‘ got across, to use a vulgar phrase, with the 
ecclesiastical authorities, afterwards took the precaution of hinting what he. 
really thought, or stating it as a possible: result of a certain way of thinking, 


* Evolution, Old and New; ; or the Theories of Buffon, Dr. Brats 
Darwin, and Lamarck, as compared with that of Mr. Charles Darwin. B 
Samuel Butler. “Small 8vo. London: Hardwicke and Bogue. 1879. 


& 
§ 
¢ 
a 
d 
| 
f 
‘ 


REVIEWS. 73 


and then shirking the difficulty which was staring him in the face by winding 
up his remarks after an orthodox fashion. From what we know of Buffon’s 


writings, we are more inclined to think that he really never arrived at any 


clear result in his own mind upon the subject of the possible genetic relation- 
ships of species of animals, and that what he says on the subject in the 
passages referred to, isin each case the expression_of the passing opinion 
entertained by him at the moment. If this is the case, he can hardly claim 
to be the founder of the doctrine of evolution, although it is quite possible 
that some of his remarks may have assisted Erasmus Darwin to arrive at his 
much juster and profounder views on the subject. That Darwin was the 


evolutionary parent of Lamarck, seems almost certain. Mr. Butler here 


does full justice to the merits of both these great naturalists. We may 


remark that his analyses of their opinions are preceded by sketches of their — 


lives, which will be read with interest; but we must warn the reader that, 
in the case of Darwin, the biographical information is mainly derived from 
Miss Seward’s work, which has been shown not to we particularly trust- 
worthy. 

Mr. Butler points out clearly that the great difference between the old 


and new schemes of evolution consists in the assumption, in the former, © 


that the variations of the organism are brought about by a sense of need on 
its part, no doubt in consequence of changes in its surroundings, but into his 
further considerations on the nature of this governing impulse, we shall not 


follow him. We may, however, recommend Mr. Butler’s little volume to our 
readers, as one the perusal of which will open up to them some new views » 


on the subject of Evolution. 


THE LAST ARCTIC EXPEDITION.* 


W* are glad to be able to announce that Captain Markham’s little | 
narrative of his experiences of Arctic exploration when on board | 


the Alert, in the late expedition under Captain Nares, has reached a fourth 


- edition. He gives an excellent, popularly written, and lively account of 
the expedition, and although the description of its scientific results 
makes no part of his design, he could not avoid, even if he tried to do 
so, giving many details of matters of scientific interest, At this festive | 


season, when most of us have to exercise our ingenuity in selecting suitable 
presents for the youngsters, we have particular satisfaction in calling our 
readers’ attention to Captain Markham’s pleasant and nicely ustrated little 


_ book. 


* The Great Frozen Sea; a Per sonal Narrative of the Voyage of the 


- Alert during the Arctic Expedition of 1875-6. By Captain Albert Hastings 


Markham, R. N. Fourth edition, Sm. Bvo. London: C. Kegan vic and 


Co. 1880. 
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BRITISH PLANTS * 


FE learn from the Preface to this little volume that the illustrated 
edition of Mr. Bentham’s Handbook of the British Flcra has been 
exhausted, and we presume that, probably for good reasons, the publishers 
have no present intention of bringing out a new one. Under these circum- 
stances they have decided upon printing separately the beautiful and charac- 
teristic series of small woodcuts of British Flowering plants and Ferns, drawn 
by those excellent botanical artists, MM. Fitch and Worthington Smith, and 


issuing them in a small volume at a low price. New figures of the species — 


admitted into the British Flora since the publication of the illustrated Hand- 
book have been added, and the little book may thus be used as illustrative 


_ of the later editions of Mr. Bentham’s, or of any other Flora. To facili- 
- tate reference in the latter case, the index, which follows the nomenclature 


of the original work, includes a good many synonyms indicated by Italic 
type. The figures themselves are too well anown to need any words of 
commendation from 


_ PHYSICS.+ 


rps is a very convenient and useful little book, which may be of service 
both to pupil and teacher. Its object is simply described in the preface : 
‘If schoolboys’ notes could be taken down satisfactorily, and always found 


-when wanted, there would be little need of this book. It is intended to 


foim the basis of a course of lessons, illustrated by experiments according to 


_ the requirements of the class and the resources of the teacher, and it may be 


supposed to represent the notes—somewhat expanded—which the. teacher 
would desire the class to take down and learn.’ The Notes are contained in - 
rather more than a hundred pages, and comprise plain statements with simple 
formule upon Sound, Light, Heat, Magnetism, and Frictional and Voltaic 
Electricity. An Appendix of about fifty pages is devoted to examination ~ 
papers, with references to the paragraphs in which the solution of each 
question occurs. The writer of this notice has found the little work ex- 


‘tremely handy as a skeleton form from which to lecture, and still more as a 


basis on which to found a brief resumé of the preceding, with which it — 
appears to him pane to commence each subsequent lecture. 


W. H. STONE. 


‘of the British Flora; a series of wood-engravings, with 
dissections, of British Plants. Drawn by W. H. Fitch and W. G. Smith. | 
Sm. 8vo. London: L. Reeve and Co. 1880. 

+ Lecture Notes on Physics. By Charles Bird, B.A., F. R. AS., Second 


Master in the Bradford Grammar School. London: ‘Simphin, Marshall & Co. 
Small pp. 178. 
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UNITS AND PHYSICAL CONSTANTS.* 


HIS book,’ says the compiler in his preface, ‘is substantially a new 
edition of my Illustrations of the C. G. S. System of Units, published 

in 1875 by the Physical Society of London, supplemented by an extensive 
collection of physical data. The title has been changed with the view of 
rendering it more generally intelligible. Though the publication is no longer 
officially connected with the Physical Society, the present enlarged edition 

- js issued with the Society's full consent and approval.’ In the first issue it 
was stated that its main object was to facilitate the quantitative study of 


One uniform scale, a luxury hitherto unknown. to the scientific calculator, is 
thus for the first time presented to the observer. The work is divided into 


and the choice of three representing Mass, Length, and Time respectively. 


and Electricity. An appendix contains the Reports of the Royal Association 
Committee on Dynamical and Electrical Units, of which Professor Everi itt 
was reporter. 

The question of uniformity and the particular fitness for the purpose of 
the units chosen are too large for discussion in a mere notice of the book ; 
but, granting its premises, there can be no doubt that the work has been 
thoroughly and judiciously carried out. —- W. H. STONE. 


‘MODERN CHROMATICS + 


| pues inthen of this very interesting work states his object to be to srseont, 
in a clear, logical, and, if possible, attractive form, the fundamental 

facts connected with our perception of colour, so far as they are at present 
known, or as they concern the general and artistic reader. For the explana- 
tion of these facts, the theory of Thomas Young, as modified and set forth by 
Helmholtz and Maxwell, has been consistently adhered to. . It has also been 


lying facts upon which the artistic use of colour necessarily depends. The 
book commences with a general statement as to the Transmission and Reflec- 
tion of Light, in which it is shown that as painted or stained glass transmits 
| enormously more light than pigments reflect in a properly lighted room, it 


* Units and Physical Co nétants, By J. D. Everitt, F.R.S., as. Professor 


io Natural Philosophy 1 in Queen’s College, Belfast. London: Macmillan. 
Crown 8vo, pp. 175. 


N. Rood, Professor of Physics in Columbia College. 8vo. pp. 380, with 15 


Mlustrations London: C, Kegan Paul & Co. (International Scientific 
erles.) 


Physics, and especially of the relations between its different branches. — 


eleven chapters, the first two of which deal with the general theory of Units, 


These are then applied to Mechanics, to Hydrostatics, to Strain, Stress, and. 
Resilience, a new term introduced to remedy the ambiguity of ‘Elasticity,’ 
_ to Astronomy, to the velocity of Sound and of Light, to Heat, Magnetism, 


his endeavour to present in a simple and comprehensible manner the under- 


follows that the worker on glass has at his disposal a much more extensive — 


t Modern Chromatics, with Applications to Arts and Industry y. By Ogden 
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scale of light and shade than the painter in oils or water-colours. In speaking, 
next of colour-production by dispersion, the use of the prism is explained, 
and the infinite number of gradations into which white light can thus be 
broken Up; the positions of the coloured spaces, and the proportion occupied 
by each, is estimated according to original observations,—blue and blue-violet 


representing 311; violet, 194; red, 149; green, and yellow, and yellowish- 


green, 104; green ‘and tiue-gieen, 103; ind all the others far smaller areas, 
raising the total to 1000 parts. The irrationality of the prismatic spectrum 
is contrasted with the normal length as obtained by means of a diffraction- 
grating, red here standing for 330 parts, violet-blue for 117, orange-red for 
104, blue for 74, and the rest for the same complement; yellow here occu- 
pying the. centre of the spectrum; the red and orange being considerably 
increased to the detriment of the blue and violet. it seems that the eye is 
far more sensitive to changes of wave-length in the middle regions than at 
either extremity. This is considered to negative theories of colour founded on 


supposed analogies with music. 


The Constants of Colour are next adverted to, and the mode of mixing 
white light with the colours of the spectrum described. Most coloured sur- - 
faces are shown to be more or less adulterated with white light, and in — 
many instances the latter even preponderates. The first Constant is therefore 
purity, or absence of white. The second is a photometric problem, namely, 
relative brightness, or /uminosity. Here an ingenious system of rotating 
discs is gh into play, in which mixtures of colour i in the form of sectors 
are estimatéd against proportional combinations of simple black and white. 
Black can hardly be looked on as.an absolute negation, since it reflects from 


two to six per cent. Allowing for this, if white paper be represented by a 


luminosity of 100, chrome yellow has one of 80°3, emerald green of 48°6, 


cobalt blue of 35:4, vermilion of. 25°7, and aiiensehiien of 76. The hue of 


colour is the third and last Constant this depending on wave-length and 


- position in the normal spectrum. The production of Colour by Interference 


and Polarization occupies the fourth chapter, the latter never being seen 
out of the laboratory, while the former furnishes the brilliant plumage of the | 
peacock, the humming-bird, and the zrvdescent armour of beetles. The colours 
of opalescent media are next studied, as seen in milky solutions, in —— and, | 
on the grandest scale, in the sky. . | 

Fluorescence and Phosphorescence are next discussed, and the more 
essentially artistic topic of Colour by Absorption is reached. To this process 


~ the colours of ordinary objects are almost entirely due. This is studied by 


the spectroscope in tinted glass, and diagrams are given, showing the very 
complex nature of the waves transmitted by red, orange, green, and blue 


' specimens. A hand-spectroscope suffices to demonstrate the same law in 
- blue paper, which, besides white light, giving a continuous spectrum, reflects 


red, yellow, es, and violet. The white reflected does not, in a strong 
colour, exceed that just named as e nanating even from black. In velvet, an 
attempt is made to suppress all surface light, and to display only that which 
has penetrated deeply and thus become highly coloured. The green of vege- 
tation offers a peculiar case. Extreme red is present, with orange, yellow, - 


and ye"'owish-green, running into a full green. A mixture of red and green 
1S, on, shown to furnish yellow light. 
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A chapter on Colour-blindness is rather alien to the present notice. 
Helmholtz and Young’s colour theory is reached in the eleventh chapter, 
and Maxwell’s colour discs are explained. Overlapping spectra in Helmholtz’s 
hands proved the singular fact that union of pure blue with pure yellow 
_ light, produces, not green, but white, thus overthrowing the hypothesis of 
Brewster. A section follows on the Mixture of Colours, founded mainly on 
Maxwell’s Rotating Colour-discs and Dove’s Dichroscope, the results of 
which are compared with mixtures on the artist’s palette. Binocular Vision 
is afterwards called in aid, and many valuable practical results are recorded. 
The book, indeed, from this point, becomes less physical, but none the less 
useful, from the predominance of esthetic detail. It would be impossible in 
limited space to analyze minutely the last chapters; but their general scope 
may be gathered from their successive headings:—Systems of Colours; 
Contrast; Combinations in Pairs and Triads; ad the Use of Colour in 
Painting and Decoration. 

It will be easily seen from what has been hastily sketched above, that 
this book is of exceptional value and originality ; chiefly because it succeeds 


in blending harmoniously the latest researches in Physical Optics with the © 


rules and dicta which are the hereditary proper and the traditional founda- 


tion of Pictorial and Decorative Art. 
W. H. STone. 
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ASTRONOMY. 


Mars.—At the November meeting of the Royal Astronomical Society, 
Professor J.C. Adams read an interesting paper on the motion of the nodes of 
the satellites of Mars, and the important information which the observations 
of this motion would throw on the figure and constitution of the planet. 


Assuming that the planet was a symmetrical spherical body, Mr. Marth had 


shown, in the Astronomischen Nachrichten, No. 2280, that the nodes of the 
orbits of the satellites would have an annual motion, due to the Sun’s action, © 
amounting to 0°06 in the case of Phobos, the inner satellite, and to 0°24 
in the case of Deimos, the outer satellite. If, then, the satellites of Mars pre- 
served a constant inclination to the orbit of Mars, as would be the case were 


the planet a symmetrical spherical body, from the difference in the rate of 


motion of their nodes, they would. in course of time have their orbits very 
much inclined to one another. So much so, that though at present the two 
satellites move in nearly the same plane, the plane coinziding with the plane 
of the equator of Mars, yet a thousand years hence they would move in — 
orbits whose planes were inclined to each other by an angle of nearly 49°. 

Professor Adams draws attention to the fact that, if the planet Mars be not 
spherical but spheroidal, like our Earth, the effect of this deviation from a 
sphere would be to tend to make the ‘satellites move in orbits very nearly 
coincident with the plane of the equator of Mars, and in this case the planes 
of the orbits of the satellite would always be nearly coincident, as they are 
known to be at present. As Laplace has shown, if the motion of the node 
due to the effect of the ellipticity of the planet be much greater than that 
due to the action of the Sun, the orbit. of the satellites will always nearly, 
coincide with the plane of the equator of the planet. Professor Adams now 


_ shows that, even if the planet be supposed to be only very slightly spheroidal, 


the effect of the ellipticity will very much exceed that of the Sun, so that the - 
satellites will always move in orbits but slightly inclined to the plane of the 
equator of the planet. Now the effect of the ellipticity of the planet cannot 
be well determined from the motion of the node, because, owing to the 
slight inclination of the orbits, it will be difficult to accurately determine 


the motion of the nodes from observation. But the orbits of both satel- 


lites seem to be sensibly eccentric, and it will not be difficult to determine from 
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observation the motion of the apse or point where the satellite approaches 
closest to the planet; and from this motion it will be possible to accurately 
determine the ellipticity of the planet, and in this manner from the observed 
inclination of the orbit: of the satellite, ascertain with accuracy the position 
of the equator of Mars and the figure of the planet. It is unnecessary to 
point out the great interest attaching to the exact determination of the 
position of the equator, and consequently of the poles, of Mars. There is 
some reason to believe from observation that the white polar caps of the 
planet, which are generally held to be due to. the presence of arctic ice and 


- snow, are not concentrically situated round the poles of the planet. It would 


throw material light on the payne constitution of the planet if this point 
were definitely settled. 
The Secular Acceleration of the Mean Motion of the Moon.—The uatoal 


quickening of the motion of the Moon in its revolution around the Earth has 
long been one of the most interesting points in the theory of the solar | 


system. The comparison of the places assigned to the Moon by theory and 
observation seems to show that the observed acceleration is much greater 
than that assigned by theory. In consequence it has been supposed that a 
portion of the apparent acceleration may be really due to a slow retardation 
of the rotation of the Earth from the friction of the tides of the ocean against 
the crust of the Earth. Lately the researches of Professor Newcomb on the 
early observations of the Moon would seem to show that when the tables of 
the Moon are properly corrected, there is far less discordance between the 
observed and theoretical values of the acceleration of the Moon’s motion 
than has hitherto been supposed. Lately Mr. J. N. Stockwell, in the 
American Journal of Science, November, 1879, has drawn attention to a 


— new origin of a secular acceleration in the mean motion of the Moon. It has 


long been known that the attraction of a spheroidal body like the Earth on 


a distant body like the Moon is slightly different from that of a sphere of | 


the same mass, the attraction being greatest when the satellite is in the plane 
of the equator and smallest when in the plane passing through the poles. 
For this reason a satellite revolving around the Earth in an orbit inclined to 
the equator would move slower than if it were moving in an orbit which 
was not inclined to the equator. It is known that at present the inclination 
of the lunar orbit to the terrestrial equator is very slowly decreasing, and it 
follows, therefore, that the Moon is gradually quickening in its motion round 


the Earth. Hitherto, however, it has been supposed that this acceleration ; 
was so small that it could not attain, even in the course of many centuries, 


‘to an amount which could be detected by observation. According to Mr. 
Stcckwell, this is not so, as from his calculation he makes the acceleration 
from this cause amount to 0/1981 per century. The amount of the accelera- 
tion varies as the square of the number of centuries, so that if this calcula- 
tion be correct, it will be necessary to alter, by nearly five minutes, the theo- 
‘retical time of the occurrence of the famous early eclipses of the Moon 
observed in Babylonia, and quoted by Ptolemy in his Almagest. 

A New Planetary Nebula.x—On November 14, 1879, while the Rev. T. 
W. Webb, F.R.A.S., the well-known astronomer, was sweeping the 
heavens near the atdice, Cygnus, with his 93-inch reflector and a low- 
power eye-piece, he noticed an object resembling a 9th magnitude star, which 
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seemed to differ in appearance from similar stars. This led him to examine 
it with higher powers, when this object was seen to be not really a star, but 
to show an ill-defined bright disc, about 4” in diameter, and of a bluish 
colour. When closely examined it seemed to be surrounded by a faintish 
elow. From Mr. Webb’s description this object must have appeared similar 
to the planet Uranus when seen through a white, hazy mist. On referring 
to the star catalogue it was found to be the object observed as a star by 
Argelinder during his survey of the Northern Heavens, and recorded by him 


as No. 4004 Zone + 41°. Its place for the year 1880 is R.A. 21 2™5 Decl. 


+ 41° 45°3. Mr. Webb communicated an account of his observation to Dr. 
Copeland at Lord Lindsay’s observatory at Dun Echt, in Aberdeenshire, 
who took the first opportunity of observing this object with the fine 15-inch 
refractor belonging to the observatory. According to Dr. Copeland this 


object is not quite circular, and has a sharp nucleus near its north preceding 


edge, and a faint diffusion of light on its opposite direction. It is, therefore, 
an exceptionally compact and bright planetary nebula. When examined 
with the spectroscope it gives three bright lines, one far brighter than the . 


others, and these bright lines agree well in position with those found by 


D’Arrest to be generally given by nebule of this description. 

Solar Parallax from Meridian Observations of Mars.—In the ‘ Observa- 
tory,’ for November, 1879, Mr. A: M. W. Downing, of the Royal Observa- 
tory, Greenwich, has calculated the value of the solar parallax which results 
from the meridian observations of Mars made in the summer of 1877 at the 
observatories at Leyden and at Melbourne. Comparisons were only made on 


_ days when Mars and the comparison stars were observed at Melbourne, 
either on the same day as at Leyden, or on the following day. Twenty- 


nine corresponding sets of observations were obtained, and from them the 


solar parallax was computed. The separate results range between 8°65 and 


9”:39, and when properly combined, give as the final result :— 
Mean solar parallax = 9” 960 + 0051. 


Mr. Downing remarks, ‘In the light of recent researches on the subj ect, 
we must, I suppose, consider this value of the solar parallax to be too large ; 
it 1s, however, to be remarked that Professor Winnecke obtained the value 
8-96, and Mr. Stone that of 894, from meridian observations of Mars in 


- 1862; and though Professor Newcomb’s discussion gave the result 8855, 
still, as Mr. Stone has pointed out, the smaller value depends chiefly on the | 


use of the Santiago observations, ‘which he declares to be inadmissible. It 
appears, therefore, that from meridian observations of Mars we get a parallax 
of not less than 8”9; and we are almost forced to the conclusion that there 
is something in the method, which persistently tends to give a large result; if 
this be so it introduces another very perplexing element into researches on 
solar parallax.’ 


On examining the separate resulta given by Mr. Downing, it would appear 


that there is some trace of systematic error in the observations or in their 


reduction. Thus, as the result of the fourteen separate determinations deduced 
from observations made before opposition, we have a solar parallax of approxi- 


mately 9”:037, whilst as the result of the fifteen separate determinations — 


deduced from observations made after opposition, we have a solar parallax of 
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only 8917. This difference of 0”120 is too large. The chief objection to 
this process is great liability to systematic error, not only from personality, 
but unless great care be taken, from errors in the correction for refraction, 
as well as in the assumed variation of the tabular error in declination. In the 
absence of any details it is impossible to say how far the result obtained by 
Mr. Downing may be affected by systematic errors of this nature.. 

The November Meteors—In this year, as in the preceding years, the 
number of meteors belonging to the great system of Leonids, which have 
been observed, have been very few. The meteor-shower of November 12- 
14, is now reduced to the merest phantom of the great showers of the year 


1866 and immediately succeeding years. At the Royal Observatory, Green-. 


wich, the observation lasted for about four hours on each of the nights 


November 12, 13, 14, the circumstances being very favourable, the night — 


being clear and there being no moon. The number of meteors seen were 
— only 13,19, and 32, on each night respectively, and of these only 6, 9, and 
18, respectively belonged to the great system radiating from the constellation 
Leo. On November 12 and 13 watch was also kept by Mr. Corder, at 
_ Writtle, near Chelmsford; but only a very few JLeonzds were observed. 

Mr. W. F. Denning, of Bristol, also kept a close watch, with a similar result. 
On the 13th he observed a short, but very decided outburst of fine Leonids ; 
but it soon died away. This short shower consisted of eighteen fine meteors, 
swift, but some leaving vivid bright trains. At Bedford Mr. T. P. Gray 


kept watch with a very similar result. We shall have to wait probably for 


_ years for another great display of these meteors. 

Jupiter.—During the past summer great interest has been manifested i in 
observation of the planet Jupiter, mainly on account of the presence on the 
-gouthern bright zone of a long, narrow, elliptical spot, of a dark reddish 
colour. This spot seems to have first attracted general notice in the early 
part of the summer of 1879, though there is some reason to believe that 


it was visible as a very faint object i in the preceding year. During the early 


part of the year the spot seems to have been lighter in colour than the great 
equatorial belt, which was brownish-red in hue. According to the measures 


of Messrs. Gledhill and Neisten, the spot was in south latitude 20° (Jovian), — 


and in length covered about 33° of Jovian longitude. Its breadth was about 


— 6 of Jovian latitude. Later on both the red spot and the great equatorial | 


belt appreciably deepened in tint, and the elliptical spot is generally described 
by observers as being of the same hue as the equatorial belt, only more in- 
tense. During November it appeared to have slightly decreased j in size, and. 
to have moved a little nearer the equator. M. Neisten, of the Royal 
Observatory of Brussels, who has carefully watched the spot since June 25, 
' 1879, is of opinion that it is surrounded by a bright elliptical ring, a ring 
brilliant white in hue, and much whiter than the bright zone on which the 
spot is situated. Other observers have seen a similar appearance. Mr. John 
Brett is of opinion that this bright ring is probably merely due to the effect 
of contrast. The Rev. T. W. Webb has noticed of late a haziness in the 
appearance of this spot, and describes it as only a little redder than the cin- 
namon-coloured equatorial belt. He describes the spot as having somewhat 
the appearance of two tufts of reddish wool touching each other. From 
comparisons which have been made, the conclusion has been drawn that this 
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peculiar red spot is slowly moving around Jupiter—an interesting point 
which ought to be carefully investigated. 

Another feature, which has been very striking during the last opposition 
of Jupiter, is the common occurrence of round or oval, bright white spots, 
So bright and circular have these objects been that they could easily be 
taken for satellites in transit. _These spots have been long known to occur. 
Some time back Mr. Brett pointed out that they were bordered on one side 
by shades, as if they actually cast shadows. Of late, however, it has been 
noticed that these shadings occur on both sides of the spots, and even all 
round, throwing them up, as it were, into relief. Under these circumstances, 
it is evident that these dusky borders cannot be shadows cast by the white 
spots, as supposed by Mr. Brett. Mr. Corder has concluded from his observa- 
tions that these white spots are moving much quicker than the great 
red spot, as he is of opinion that he has been able to see one of these spots 
_ gain half a revolution of the planet on the red spot aay. a period of “y. 
twenty days. 

Satellites of Mars.—The outer satellite of Mars, Deimos, was observed by 
Mr. A, Common, of Ealing, with his fine 37-inch reflector, on September 
21st, 1879, more than three weeks before it was anticipated it could be seen 
, with even the great Washington Equatorial. Later Mr. Common succeeded _ 
in observing the inner satellite, Phobos; and since then the two satellites 
of Mars have been regularly observed and measured at the Ealing Observa- 
tory. At Washington the outer satellite, Deimos, was seen on October 10th, — 
the very day it was anticipated that it would come within reach of the great 
26-inch equatorial. Since October 12 both satellites have been regularly 
observed by Professor Asaph Hall, at Washington. A measure of the 
- position of Deimos was also obtained by Mr. Maunder, with the 123-inch 
equatorial of the Royal Observatory at Greenwich. Several observa- 
tions have also been obtained at the Paris Observatory. At Dun Echt 
Observatory, Aberdeen, Lord Lindsay saw the first satellite with the 
- 15-inch equatorial, but clouds prevented its being measured. Mr. Common 
is of opinion that any one who can see Enceladus, the second satellite of 
Saturn, ought to be able to see with ease both satellites of Mars, if only the — 
precaution be taken to hide the planet behind a bar. He-is of opinion 
that the outer satellite, Devmos, is quite as bright as Enceladus. Phobos, 
though harder to see from its proximity to the planet, is known to be far 
br ighter than Deimos, probably as bright as Tethys. § 

By comparing the observations of the two satellites with the ephemeris = 
founded on the observations made during 1877, Professor Asaph Hall finds 
- that Phobos comes to its elongation 44™-0 before the predicted times, the 
error in areocentric longitude of his ephemeris being + 34°38, so that the 
periodic time ought to be reduced by 18074, and would be 75 39™ 13*966. 
In the case of Deimos, the outer satellite, the error of the ephemeris is very 
small. This correction will bring the value of the mass of Mars derived from 
the inner satellite into better agreement with the mass of Mars as deter- — 
mined from the motion of the outer satellite. 
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CHEMISTRY. 


On the New Element, Scandium.—Cléve has studied the properties of the 
new earth, Scandia, discovered by him a few weeks after Nilson’s announce- 
ment, to which we drew attention (Pop. Se. Rev., Oct. 1879, 424), in gadoli- 
nite and yttrotitunite. The former mineral contains 0:002 to 0-008, and the 
latter 0°005 per cent of scandium. Scandia has the formula Sc, O,, the 
ammonium- and potassium-scandium sulphates, as well as the oxalates and 
selenites, establishing this point. From some eight to ten grammes of scandia 
by repeated decomposition of its nitrate, one gramme of a white earth was 
obtained. This was converted into a salphate and calcined, when 1°451 
gramme gave 0°5293 gramme of scandia, which yields the number 44:91 


as that of the atomic weight of scandium. If scandia be taken to be Sc O, 


the result given above would point to 45°94 as the molecular weight of 
the newly-found element, differing materially from 105°88,, the minimum 
value, as found by Nilson. Careful examination with the spectroscope, by 


Thalén, proved Cléve’s scandia to be pure; it is inferred, therefore, that in 
the 0°3298 gramme of ‘Scandia,’ on which Nilson worked, there must have 


been only 0°043 gramme of the new oxide and seven or eight times as much 
ytterbia. Cléve chooses 45 as representing most closely the atomic weight of 
scandium. Scandia, Sco Og, is a perfectly white, light powder, infusible, and 
resembling magnesia. Acids, even the strongest, attack the oxide only with 


difficulty ; it is, however, more readily soluble than alumina. Its density is 


3°8. The hydrate, like that of alumina, i is white and bulky.. It does not 
absorb carbonic acid from the air, is insoluble in an excess of ammonia or 


‘potash hydrate, and does not decompose ammonium chloride. Its salts are 


colourless, with an acrid, astringent taste, quite different from the other salts 
of the metals of the yttrium group. The sulphate does not crystallize dis- 


tinctly; the nitrate, oxalate, and acetate and formiate, on the other hand, form 


crystals. The chloride gives no spectrum when heated in a gas flame. Its 
solution is precipitated by ammoniac and potassic hydrate, and the precipi- 


tate is not soluble in an excess of either reagent. Tartaric acid prevents the 


precipitation by ammoniac hydrate in the cold. Sodium carbonate gives a pre- 


_cipitate soluble in excess of the reagent. Sulphuretted hydrogen gives no 


precipitate ; ammonium sulphide throws down the hydrate; sodium phos- 
phate gives a gelatinous precipitate; oxalic acid gives a curdy precipitate 
which soon becomes crystalline. Sodium hyposulphite and sodium acetate 
at once cause precipitates in boiling solutions; the precipitation, however, 


is incomplete. The discovery of scandium is of peculiar interest, from the. 


fact that its existence and properties were predicted by Mendelejeff, as a con- 
sequence of his law of periodicity, and called by him Ekabor. The remark- 


~ ably clo8e correspondence between the properties of ekabor and those of 
_ Scandium is shown in Cléve’s paper, by printing them in parallel columns, 


(Compt. Rend., 1879, xxxix. 419.) 
On Two New Elements, Thulium and Holmiwm.—Since the ytterbium 


of Marignac and the scandium of Nilson, both of which were discovered in 
erbia, give colourless salts, Cléve endeavours to distinguish the substance 


in this earth which gives the red colour and the beautiful absorption spectrum 
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to its salts, in order to ascertain if it was erbium itself. Employing the 
residues from which Nilson had separated ytterbia and scandia, he found 
it impossible to obtain a red oxide with a constant molecular weight, 
even after several hundred decompositions. Suspecting the presence of the 
unknown oxide he induced Thalén to examine the spectrum of what he 
regarded as the purest erbia, and 1o compare it with that of yttria 
and ytterbia. Certain absorption bands in the last fractions suggested that . 
the colour of erbia is due to the presence of three oxides giving absorption — 
spectra. The reddest of the fractions (RO molecular weight = 125-127) 

were united and submitted to along series of decompositions, one fraction 
being treated for ytterbia, another for yttria, and a third, intermediate, con- 
taining the concentrated erbia. At the same time, he attempted to concen- 
trate the colouring matter in residues A, rich in ytterbia, and B in yttria. 
After pushing the ‘treatment as far as possible with the amount of material 
at his disposal, he handed over the five fractions to Thalén, who found bands 
common to all the fractions, and due probably to erbia. The following 
bands varied markedly from one fraction to another :— se 


Fraction A. Erbium? Fraction B. 


Extr. from Extr. from Mean Extr.from  LExtr. from 
Wave ytterbia Erbia, fractions, Erbia, — residues rich 
length. Yesidue. 126-127. 126-127. 126-127. in yttrium, 
x 6480 strong § quitestrong fails fails fails 
y 6400-6425 fails or trace trace weak weak pretty strong 
z 6360 fails fails or trace trace feeble quite strong 


Hence w belongs to fractions situated near vitenble, and does not exist in 
fractions from yttrium. But, on the other hand, y and z fail in the ytterbium 
residues, but grow more distinct as yttrium is approached. The ytterbia 
fractions gave a rose-colour with a tinge of violet; the yttria fractions had 
an orange tint. For the element coming hotweent ytterbia and erbia, — 
characterized by band 2 in the red of the spectrum, Clave proposes the name 
of Thultum, from Thule, the ancient name of Scandinavia. The atomic 
weight, Tm, should be about 113 if its oxide be RO. Erbium proper, which 
has the common ‘bands mentioned, has the atomic weight 110-111. Its . 


oxide is of a light rose colour. The third metal, characterized by the y and 


z bands, and which is between erbia and terbia, should have an atomic weight 
"below 108. Its oxide appears to be yellow. For it the name of Holmium is 
proposed, derived from the Latin name of Stockholm, the environs of which 
are rich in yttria minerals—( Compt. Rend. 1879, Ixxxix. 478.) 
Notes on the two new Elements announced by Cléve—Soret points out that 
he showed in the spring of 1878 that the two bands which characterize © 
holmium do not belong to erbia, but to a new earth which he called 
provisionally X, and which is perhaps identical with philippium, since dis- 
covered by Delafontaine. Besides these two bands, Soret recognized three 
other absorption bands; one less refrangible than A, a second overlapping — 
_ the band of erbia in the indigo, and a third (faint) in the violet a little beyond 
h. In the ultra violet spectrum six absorption maxima exist between H 
and R. In samarskite the earth X is relatively to erbia much more abundant 
than in gadolinite. As to the red ray which characterizes thulium, Soret 
had already observed that also in some ytterbia products which had been 
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sent to him for examination by Marignac. Lecog de Boishaudran confirms: 
Soret’s statement in regard to the red thulium ray, having observed it in.a. 
sample of impure yttria which he had received from the latter some months: 
- ago. He inclined to the belief that all the bands were caused by erbia, 
| modified by the conditions. But special experiments led him to agree with 
Soret, and to accept the possibility that erbia was a mixture of three 
oxides.—( Compt. Rend. 1879, lxxxix. September.) | 

Oxidation of Formic and ‘Oxalio Acid by Ammonium-copper oxide.—The © 
oxidating action of this substance on azotized bodies has already been pointed 
out by Léw. Cazeneave now finds that it has a similar action on formic 
and oxalic acid. At ordinary temperatures and at 100° no change occurs, if 
the substances be heated together in closed tubes; at 150°, however, both 
acids are rapidly oxidized to carbonic acid :— 


CH, 0,+2 CuH,0,+2NH,;= C0,H,(NH,),+Cu,0-+2 H,0. 
C.H,0, +2 CuH,0, + 4 NH,=2 CO,H,(NH;),+Cu,0+ 


If the solutions be subsequently exposed to the air, oxygen is taken up and 
ammonium-copper carbonate is formed. 


CO;H,(NH;), + Cu,0 + O=CO + CuH,0,, 


When the formic and oxalic acid are in large excess, the —_— oxide is 
reduced to copper—( Bull. Par. 1879, xxxii. 277.) 
-‘The Presence of Alcohol in Tissues.—To clear up some points 
hanging on the investigations of Schrader and Dusch, the following experi- 
ments were tried by J. Bechamp (Compt. Rend. 187 9, Ixxxix, 675). A 
_ piece of horseflesh, weighing three kilog., was dipped in boiling water for ten 
. minutes, and placed in a dish on the 8th June, and closely covered up with a 
thick linen cloth. On the 16th July the flesh had become very foul and full 
of life, but the air does not appear to have penetrated to the centre. Alcohol 
amounting to 0°8 gramme was obtained, a part of which was burnt, the rest 
oxidized with chromic acid to aldehyde, and then to acetic acid, the soda 
salt of which was prepared and identified. In addition to this, about ten 
grammes of sodium acetate, butyrate, and salts of other higher acids, were 
obtained. Another mass of horseflesh, weighing four kilog., was simply left to 
itself for four days, and on subsequent treatment yielded alcohol as before, 
but in less quantity, as well as acetic and butyric acid. The next question 
which suggested itself to the author was to determine whether alcohol forms _ 
a constituent of a living organ. It has been shown by A. Béchamp that — 
alcohol is a normal constituent of urine and milk; the question hence arises 
whether it also occurs in the tissues. Fresh sheep’ s liver, immediately after 
the animal was killed, contained alcohol; fresh and still warm sheep’s brains 
also contained it, and in larger quantity than the liver; fresh and still warm — 
bullock’s brains also contained it. These results show that the presence of 
| alcohol i in the tissues does not necessarily indicate poisoning.. 
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GEOLOGY AND PALZONTOLOGY. 


Formation of Mountains —M. de Lapparent has an excellent article on 


this subject in the Revue des Questions Scientifiques for July last. He points 


out that the changes of position, the elevation, and especially the folding, of 
strata observed in mountainous districts are due to energetic lateral com- 
pression. Elie de Beaumont taught that mountain-chains do not occupy the 
centres of continents and show symmetrical slopes on both sides, but that they 
are to be found near the sea, and have a precipitous slope on the side facing 
the sea, whilst the opposite side slopes gently away, forming the mass of 
the continent, and usually terminates in the opposite ocean by a line of low. 
country. This view has been formulated as a law by several geologists, espe- — 


- cially in America, where the long line of the Rocky Mountains and the Andes 
- furnish such a striking example in its support; and Professor Dana has 


added the following rider to it, that when two chains of elevations form the 
two shores of a continent, the one facing the largest ocean is the higher one. 
M. de Lapparent indicates that in order to apply these principles to the Old 


- World mountains, and especially to those of Europe, it is necessary to force 


the facts a little, and hence he is led to the belief that while it is perfectly 
true that chains of mountains are always formed in the vicinity of the ocean, 
it is necessary, in order to understand their distribution, to consider the ~ 
geographical conditions that prevailed at the period of their formation. He 
sums up kis views in the following formula :—‘ At the epoch when a chain of 


_ elevations has just attained its principal relief, it consists of two slopes of. 
- very unequal inclination, one of which, gently inclined, is connected with the . 


continent, while the other, which is abrupt, directly faees the sea.’ Thus the 
Pyrenees, which are shown by geological evidence to have been elevated 
after the formation of the Nummulitic and before that of the Miocene 


deposits, were united by a gradual slope towards the south with the Spanish 


continent, while the foot of the precipitous northern face was washed by the 
Miocene sea. The Alps date from the interval between Miocene and Pliocene 
times. To the north they joined on by a gentle slope to the plains of northern 
Germany, while towards Lombardy they formed a vertical wall, at the foot 


_ of which were deposited the sediments of the Sub-apennine sea. M. do 
_ Lapparent refers to other European chains, and then formulates the following © 


general law:—‘ A chain of mountains, at the moment of its formation, 
always oceupies a littoral situation ; it does not depart from this afterwards, 
except when the continent is enlarged by new additions obeying the same 
law. If, therefore, at the present day, the Scandinavian mountains on the 
one hand and the Cordillera of the Andes on the other, emerge directly from 


the depths of the ocean, this is because these two chains belong to the most 
recent formations which have been produced on the globe ; and geology, as is 


well known, fully justifies this conclusion.’ 

From the consideration of the soundings which have been so rapidly 
accumulated of late years, M. de Lapparent arrives at the conclusion that the 
great depths of the sea, as a general rule, are the counterparts of the great - 
elevations of the land, and lie directly at their base, and hence he concludes 
that ‘at the moment when the profile of one of the lines of relief of the 


| 
| 
4 
| 
| 3 
| 
| 
| 
3 
| ; 
| 
} 
| 
3 
3 
q 


SCIENTIFIC SUMMARY. 87 


earth’s surface becomes strongly marked, this profile includes an abrupt 
central line, joining at its extremities with two gently-inclined lines; of the 
two angles thus formed that which has its apex outward constitutes the 


crest of a mountain-relief, while the other forms the ridge of a marire 


depression. In this way, at the moment when a great shore-line is con- 
stituted, it is marked on the one hand by a projecting chain, the origin of a 
continent, and on the other by a deep fosse, in which the sea collects; the 
projecting chain moreover may only emerge in part.’ These correlated 
elevations and depressions are considered by M. de Lapparent to be due to 
foldings in the comparatively thin crust of the earth caused by the con- 
traction of its fluid nucleus. M. de Lapparent s article contains many 
remarks of interest to geologists upon various matters more or less connected 
with, or explained by his view of the origin of mountains, and it will well 
repay careful perusal. He summarizes his results as follows : —‘ All the in- 


equalities of the surface of the globe have a single cause, which is incessantly _ 


in action, although it must probably manifest itself only at intervals, namely, 
the contraction of the fluid nucleus in losing its heat, whence proceeds, 
for the solid envelope, the necessity of adapting itself continually to the new 
form imposed upon it by the conditions of its equilibrium. It is thus that, 
since the earliest ages of the globe, the continents have been formed by 
successive additions, which gradually rendered their contour more and more 
complicated. The surface of the sea has constantly diminished in extent, 


but at the same time its depth has constantly increased with the elevation of — 


the .continents. Hence have arisen those diverse physical conditions, in 
which the natural effects of latitude are complicated by a thousand modifi- 


cations due to the nature of the soil, to altitude, to exposure, to vicinity to, or 
distance from, the sea. Thus all those external conditions, the variety of © 


which gives so great a charm to our globe, at the same time that it is the 


most powerful of stimulants to human activity, are contained in their germ | 


in the law that we have laid down.’ 

Chalk Flints.—At the last meeting of the Giclogioal Society 
19th), Dr. Wallich read a contribution towards the solution of that questzo 
vexata, the origin and mode of formation of the flints which occur so abun- 
dantly in certain parts of the Cretaceous series. Taking as the basis of his 
conclusions the fact brought to notice by him in 1860, namely, that the 
whole of the Protozoan life at the sea-bed is strictly limited to the immediate 
_ surface-layer of the muddy deposits, he pointed out in detail the successive 

stages of the flint-formation, from the period when the chief portion of the 
silica of which they are composed was eliminated from the ocean-water by 
the deep-sea sponges, to the period when it became consolidated in layers or 
sheets conforming to the stratification of the Chalk. In relation to this 
subject the author claims to have sustained the following conclusions :— 
1, That the silica of the flints is derived mainly from the sponge-beds and 
sponge-fields, which exist in immense profusion over the areas occupied by 
the Globigerine or calcareous. ‘ooze.’ 2. That the deep-sea sponges, with 
their environment of protoplasmic matter, constitute by far the most impor- 
tant and essential factors in the production and stratification of the flints. 
3. That whereas nearly the whole of the carbonate of lime, derived partly 
from Foraminifera and other organisms that have lived and died at the 
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bottom, and partly from such as have subsided to the bottom only after 
death, goes to build up the calcareous stratum; nearly the whole of the 
silica, whether derived from the deep-sea sponges or from surface Protozoa, 
goes to form the flints. 4. That the sponges are the only really important 
contributors to the flint-formation that live and die at the sea-bed. 5. That 
the flints are just as much an organic product as the Chalk itself. 6. That 


the stratification of the flint is the immediate result of all sessile Protozoan 


life being confined to the superficial layer of the muddy deposits. 7. That 
the substance which received the name of ‘ Bathybius, and was declared to 
be an independent. living Moneron, is, in reality, sponge-protoplasm. 8. 
That no valid Lthological distinction exists between the Chalk and the 
calcareous mud of the Atlantic; and pro tanto, therefore, the calcareous 
mud may be, and in all probability 1 is, ‘a continuation of the Chalk-formation.’ 

Bohemian Permian Amphibia.—A. well-known Bohemian paleontologist, 
Dr. Anton Fritsch, has commenced the publication of a monograph on the 
fauna of the coal and limestone of Permian age, occurring in Bohemia. A 
most interesting assemblage of fossils has been discovered in these rocks — 
within the last ten years. It includes, at present, about forty-three species 
_ of amphibians, thirty-three fishes, eleven arthropods, and an Anthracosia, and 
many of the forms are exceedingly remarkable. They are being described in 
detail and admirably figured by Dr. Fritsch, in the work Fauna der Gaskohle 
und der Kalksteine der Permformation Bohmens, the first part of which has 
_ quite recently appeared. In this the author gives an account of the geo- 
logical formation from which the remains described have been obtained, 
_and other general information connected with the fossils, and then describes 
the species of Amphibia, preceding his descriptions with some generalities 
upon the group to which they belong. He refers all the forms noticed in 
his first part to Cope’s Order Stegocephali, which comprises the Labyrintho-— 
dontia, Ganocephala, and Microsauria of other writers, and places them 
under four genera, race: J Branchiosaurus, Sparodus, Hylonomus, and 
Duwsonia. 

Branchiosaurus resembles the Earth-selamanders ; in possessing gills, and 
the author remarks that in their broad rounded head, short thick body, well 
developed limbs, terminating in digits, and their rudder-like tails, they sug- 
gest comparison with larval forms of the existing Urodela. Br auchiosmuras 
salamandrowdes attained a length of two and a half inches; its skeleton was 
-_ossified early in life, the bones being completely defined in specimens only a 
quarter of this length. The skin was dense and its impression is preserved 
in most of the specimens; when highly magnified, ridges are seen upon it, 
constituting the first indications of scales, which become more developed on | 
the lower surface of the body. The general form of the head is nearly 
semicircular; the maxillaries and premaxillaries carry numerous short pointed 
teeth; the orbits are rather large, and in well-preserved examples show a 
circle of about fourteen sclerotic bones ; the lower jaw is attenuated in front, 
composed of three elements,—articular, onguley. and dentary, the latter having 
about twenty teeth ; and oneach side of the hinder part of the skull there are 
two branchial ales, which bear two rows of small, spheroidal bones, each 
furnished with a curved spine. The trunk vertebree are about twenty in 
number, and all except the first bear ribs. The sacrum consists of a single 
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vertebra, and beyond this come about twenty-one caudals, also bearing ribs. 
Four other species of Branchiosaurus are described. 

Sparodus, of which two species (S. validus and crassidens) are noticed, is 
nearly allied to the genera Hylerpeton and Batrachiderpeton. The skullis more 
wedge-shaped than in Branchiosaurus; the vomer and the palatine bones 
bear numerous teeth. The genus Hylonomus is recognized from small 
portions of jaws, believed to indicate two species; and allied to this genus is 
a new one, which the ‘author names Dawsonia, after the distinguished 
Canadian geologist and } al.contologist who established the former genus.— 
Geological Magazine, Nov ember, 1879. 
~ Coneretions and Inclusions in Granite.—Mr. J. A. Phillips has com- 
-municated to the Geological Society (November 19, 1879) the results of his 
investigations of the discordant patches often met with in granites. These 
_ patches are sometimes angular, sometimes rounded, sometimes clearly defined, 
at others gradually melting away into the surrounding mass, but generally 
finer in texture than the latter. The chemical and microscopic examination 
of such patches in the granites of Cornwall, Shap Fell, Aberdeen, Peterhead, 

Fort William, and North-eastern Ireland, has led Mr. Phillips to distinguish 
two classes of these inclusions, namely 1. Concretionary patches, the result 
_ of the abnormal aggregution of the minerals constituting the granite itself, 
generally containing more plagioclastic felspar, mica, or hornblende than the 
latter, and in all probability formed contemporaneously with the solidifi- 
cation of the mass; and 2. Included fragments of schistose or slaty rocks, 
often not very highly altered, caught up from the rock-masses through 
which the granite has forced its way. In the discussion which ensued upon 
the reading of Mr. Phillips’ paper, Mr. G. W. Ormerod stated that the con- 
eretionary patches were to be seen on the eastern side of Dertenoor, where 
they are generally of an oval form and are called ‘mares’ eggs;’ and 
Professor Ramsay remarked that fine examples of them are visible on the 
steps of the Duke of York's Column. | 

British Secondary Comatule.—Mr. P. Herbert Carpenter has described 
before the Geological Society (3rd December, 1879) seven new Comatulide 
from the Cretaceous and Oolitic series of Southern England, and given some 
new facts respecting Glenotremites paradozus of Goldfuss from the Upper 
Chalk. This speciesis remarkable for the presence of certain characters which 
are very conspicuous in the recent Antedon Eschrichtit, and also in a new species 
dredged by the Challenger at Heard Island, in the South Atlantic, namely, 
the presence of strong ribs on the inner wall of the centrodorsal, five of 

which, interradial in position, are much more prominent than the rest. So 
- far as is yet known, these features occur in no other recent Comatula, with 
the exception of one species from the South Pacific, in which there is a faint 
indication of such ribs; but they are all equal. Another Antedon species is 
described from the Chalk of Sussex. It differs from Antedon paradoxus in 
the absence of these ribs, and in the shallowness of the centrodorsal cavity. 

Two species were described from the Gault of Folkestone. One is an 
Antedon, with no special relations to any recent forms. It might have lived 
as well at 20 as at 500 fathoms. But the other species is an Actinometra, 
possessing certain characters only known to occur in species from quite shal- 
low wen 20 fathoms or less, 1 in the Philippine Islands and Malay Archi- 
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pelago. The centrodorsal is a flat plate, nearly on a level with the surface 
of the radials, or sometimes even below them, separated from them by clefts 


at its sides, and entirely devoid, not only of cirrhi, but also of cirrhus-sockets. 


This condition is only an extreme stage of the metamorphosis of the centro- 
dorsal piece, which bears cirrhi for a time after its liberation from the larval 
stem; but these cirrhi eventually disappear and their sockets become obli- 
terated. The Challenger collection contains a series of specimens of Act. Jukesw, 
from Torres Straits, which illustrate this point very completely ; and it is, 
therefore, of no small interest to find a fossil Comatula which shows one of 
the extreme stages of the metamorphosis. 

The large size of the three Antedon species from the Chalk and Gault is 
very remarka ble. Ant. paradoxus has a centrodorsal half as wide again as 
that of any recent form ; while Ant. Eschrichtii is the only recent species with 
a centrodorsal approaching the size of those of the other Chalk Antedon, and 
of that from the Gault. Act. Lovéni, from the Gault, however, and the 
older Comatulz, all had small calices like most recent species. An elegant 
centrodorsal (Ant. rotundus) is described from the Haldon Greensand, and 
also two species from the Bradford Clay. One is an Antedon, the oldest 
known, with no special characters; the other is an Actinometra, with a 
a centrodorsal essentially like those of species now living in shallow water in 
the Philippines and Malay Archipelago. The oldest known Comatula, an 
Actinometra from the Bath Oolite, has similar relations. 

 Argillornis longipennis.—Some two years ago Professor Owen described 
before the Geological Society the humerus of a large bird from the London 
Clay of Sheppey, for which he proposed the above name (see Popular Science 
Review, New Series, Vol. ii., p. 106). He was inclined from the first to 
regard this bone as belonging to the wing of a large aquatic bird; and the 


recent discovery of a portion of a bird’s skull.in the same deposit would 


seem to be confirmatory of Professor Owen’s views. In this specimen, which 


was described by the Professor before the Geological Society, on the 5th 
November, the lower jaw and the fore-part of the upper jaw are deficient ; 


and the characters presented by it, like those of the humerus previously 
described, were said to approximate the fossil most nearly to the Albatross — 
among existing birds, although, like Odontopteryz, it differed from Diomedea, 


and also from the Cormiorent and the Totipalmates generally, in the absence 
-of the basirostral external nares and of the supraorbital gland-pits. The 


present fossil differs from Odontopteryx in having the. fore-part of the frontal 
broader and the upper tract of the bill less defined, as also in some other 


characters; but no comparison of the palatal structure can be made upon — 
_ the existing specimens. In point of size, taking the Albatross as a term of — 


comparison, this skull may well have belonged to a bird with wings of the — 
extent indicated by the humerus already described ; and the resemblance of | 
the skull to that of the Albatross would also seem to be confirmatory of the - 
specific collocation of the two specimens. The presence of four small pits 
or perforations on the only part. of the alveolar border which appears to be — 
uninjured, led the author to conjecture that the bird may have been denti- 
gerous; but this seems to be very uncertain. 
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MINERALOGY. 


Amblygonite-—The new mineral species, triploidite, described by Brush 
and Dana, is shown by them to be isomorphous with wagnerite, and closely 
related in composition to triplite. These three minerals have respectively the 
formule (Mn, Fe) P,Og + (Mn, Fe) (O H)po, Mg, P.O, + Mg Fy, and (Fe, 
Mn). P, O; + (Fe, Mn) F,. From a comparison of these ‘formule it is 
argued that the relation between the minerals requires the assumption that 
the hydroxyl in triploidite must play the same part as the fluorine in the 
other two. In a paper on the chemical composition of amblygonite, by 
Samuel L. Penfield (Amer. Jour. Sc., 1879, xviii. 295), the writer 
endeavours to show that in this mineral also the hydroxyl group is isomor- 


phous with fluorine, and that in chemical composition the original ambly-— 


gonite does not differ from the American and Montebras varieties, which 
have been called hebronite. He also shows from the results of his ana- 
lysis, that a new and more simple formula than any previously accepted 
must be taken to represent its composition. The specimens examined are 
three from the Maine localities, from Branchville, Connecticut, two varieties 
from Montebras, and one from Penig, Saxony. All the specimens gave 
numbers approaching closely to the ratio 1: 1: 1:1; hence he proposes the 


formula Al, P, O, + 2R(OH, F), or Ps + the. 


2R, PO, 2R (OH, F) 


true formula for all varieties of the mineral. Des Cloizeaux, from a difference 


of optical characters made out by him, has divided the mineral into two 
species: the original amblygonite, including the specimens for Penig, Saxony, 
and from Montebras, France; and a second species, for which he proposes 


the name of montebrasite, the hebronite of Von Kobell, including all the - 


other localities. Owing to the close identity in chemical composition, it seems 
that a slight variation in optical properties is hardly sufficient ground for 
dividing the mineral into two species; and it is proposed that the old name 
‘of amblygonite should be retained, and that the varieties be included in it. 


PHYSICS. 


Photometric Researches on Coloured Flames form the subject of an impor- 


tant communication by M. Gouy to the Annales de Chimie et de Physique. 


- In an introduction he gives a summary of what has been done in this depart- _ 


ment since the work of Bouguer, in 1729. His photometer—those of Rom- 
ford, of Foucault, and of Bunsen, the double refraction instrument of Arago, 
- that by polarised light of Becquerel—are adverted to, all of which are exclu- 
sively confined to white light. The first prismatic photometer seems due to 


M. Gouy, and a very similar instrument to Vierordt. The latter consists of . 


a spectroscope with two continuous slits, the breadth of which can be varied 


by means of a micrometer screw. The spectra being adjusted to equal inten- 


_ sity, the screw gives the relative breadth of the slits, and, consequently, the 
comparative brightness of the sources of light. Monsieur Gouy has success- 
fully employed two photometers. The former acts by throwing on the slit 
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of a spectroscope the image of Babinet’s compensator, arranged to give 
horizontal lines, and causing it to be traversed by two luminous pencils, rec- 
tangularly polarized, pr oducing a spectrum marked with horizontal lines. 
Each pencil gives a separate system of lines, and the dark portions of one 
being superposed on the bright parts of the other, it is always possible, by 
var ying the intensity of one light by a known quantity to extinguish the 
lines in one portion of the spectrum. The apparatus is arranged as follows: 
on the axis of the collimator are placed the following pieces,—An achromatic 
lens; a Nicol’s prism, with its principal axis horizontal; a Babinet’s com- 
pensator, of peculiar form; an achromatized prism of fosiand spar; a Nicol 
movable in graduated eirtle, and a lens. Between the last Nicol and the 
spar prism, the tube supports a lateral branch at a right angle, containing a 
total reflection prism anda lens. A flame is placed in front of this side branch, 
its rays pass through the prism as extraordinary, whereas the opposite occurs 
with flames placed in front of the movable Nicol. They thus give comple- 
mentary lines, either series of which can be varied in intensity at will. ‘This 
instrument had ‘the defect of requiring great intensity of light: and it has 
been materially improved. 

‘The more recent form is that of a two-prism spectroscope, the second 
prism of which is movable round the centre of the table, and is attached to 


the arm bearing the telescope. Before the object-glass of the collimator is 


a flat mirror covering its upper half. On this are reflected the rays coming 
from a second collimator, so that if before the two collimator slits are placed 
two identical sources of homogeneous light, there will be seen the two images 
coincident in the focus of the observing telescope. There will, therefore, be © 
two semicircles of unequal brilliancy. ‘T'o equalize them the second collimator 
has two Nicol’s prisms in its axis, one fixed, the other movable: a slit is 


substituted for the eye-piece of the observing telescope. The coloured flame 


to be studied is placed before the first-named collimator, and the standard: 
flame before the second. 

A method of producing constant coloured flames by means of pulverized 
saline solutions, forming part of the necessary apparatus, is described at 
length. Observations follow on sodium flames; on the transparency of 


coloured flames, for their proper and for heterogeneous radiations; on the 


density of metallic vapours, and on the reducing or oxydizing portions of 
. solid conical masses of heated gas. 


Optical power of Spectroscopes.—Lord Rayleigh notes in the Philosophical 
Magazine that as the power of a telescope is measured by the closeness of 
the double stars which it can resolve, so: the power of a spectroscope ought. 
to be measured by the closeness of the closest double lines in the spectrum _ 
which it is competent to resolve. In this sense it is possible for one instru- 


. ment to be more powerful than a second in one part of the spectrum, while 
in another part the second instrument is more powerful than the first. The 
~ most striking cases of this’ inversion occur when one instrument is a 
diffraction- and the other a dispersion-spectroscope. If the instruments 
are of equal power in the yellow region, the former will be more powerful | 


in the red and the latter in the green. That the resolving power of a 


prismatic spectroscope of given dispersive material is proportional to the 
_ total thickness used, without regard to the number, angles, or setting of the 
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prisms, is a most important—perhaps the most important—proposition in 
connexion with this subject. Hitherto, in descriptions of spectroscopes, far 
too much stress has been laid upon the amount of dispersion produced 
by the prisms. But this element by itself tells nothing as to the power of an 
instrument. It is well known that by a sufficiently near approach to a 
grazing emergence the dispersion of a prism of given thickness may be 
increased without limit, but there is no corresponding gain in resolving- 
power. So far as resolving-power is concerned, it is a matter of indifference 


whether dispersion be effected by the prisms or by the telescope. Two things 


only are necessary: first, to use a sufficient thickness; secondly, to narrow 
the beam until it can be received by the pupil of the eye—or rather (since 


with full aperture the eye is not a perfect instrument), until its width is not 


more than one third or one fourth of the diameter of the pupil. 

_ Dispersion of Dark Heat-rays, and Measurement of their Wave-lengths, 
was, according to M. Mouton, first attempted by Herschel, in 1800; it 
has since been the subject of many researches, which may be divided into two 
groups. The former, excluding all hypotheses as to the nature of the radia- 
tion, endeavours to determine either the position of the heat-maximum, and 
its dependence on the material and thickness of the prism, or the laws of 
absorption and transmission proper to the different parts of the spectrum. 
The latter are so much more important as to need a chronological sketch. 
In 1818 Berard showed that solar heat is polarized by reflection, and under- 
coes double refraction. In 1834 Forbes discovered the action of tourmaline 
and of bundles of mica; Melloni and Biot, the rotation by quartz of the plane 


of polarization ; Wartmann , that by magnetic force. In 1847, Fizeau and _ 


Foucault produced interference-phenomena by diffraction; and then added 
the coincidence in the light spectrum, and the continuation in the ultra-red 
of the bright and dark bands, obtained either by a crystal plate or by a 


perpendicular lamina of quartz between two polarizers. The same year 
there appeared the researches of Knoblauch, Provostaye, and Desains, who > 


— established—(1.) That the two heat-pencils emerging from Iceland Spar are 
completely polarized: one in the principal axis, the other at right angles to 
it. (2.) That polarized heat follows the laws of light. (3.) That the 


variations of intensity, after reflection from glass at different incidences, agree — 


with Fresnel’s formula. (4.) That there is perfect resemblance between the 
phenomena of polarized light and heat when reflected from polished metals. 


They also measured accurately the rotation of the plane of heat-polarization | 


produced: by a magnet. In 1850 they studied the polarizing action of glass 
bundles, and determined the rotatory power of turpentine and sugar solutions 
for heat. M. Desains, by means of bundles of rock-salt plates, was able 
to polarize in definite quantity the rays of heat emanating from a source at 
about 300° Cent., which fail to pass through glass, finding them to be-con- 
formable to Fresnel’s laws for glass and light. M. Mouton continues what 
he calls the ‘graduation of the heat-spectroscope,’ using a modification of 


M. Fizeau’s method: a plate of quartz, cut parallel to the axis, being placed — 
between two parallel Nicol’s prisms. The source of heat was a Bourbouze 


lamp, with a hood of platinum, heated to a white heat by means of gas and 
compressed air. This was placed in a neighbouring room, communicating 
with the other apparatus by means of a lens forming an inverted image at 
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bring the centre of gravity into the axis of rotation, by means of a series of 
-position-testings. It gave no sound when properly balanced, and needed only 
occasional 
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fifty centim. where the slit was situated, the polarizing instruments being 
between the lens and the slit, and consisting of a double refracting prism of 
spar with a central extraordinary image for analyser, and a large Nicol for 
polarizer. The quartz plate was between these. The prisms of quartz were 
on the coupled principle already employed by MM. Gouy and Thollon (see — 
above). Achromatic lenses were used for collimator and telescope, a linear 
thermopile being in the principal focus of the latter. Tables of results thus 
obtained lead to a fine curve, in which abscisse are wavelengths, and 
ordinates, values of (n'—n), or the difference of the indices, which are func- 
tions of the wave-lengths and of the substance of the plate. | 
Harmonic Ratios in the Spectra of Gases have been noted by Professc 


_ Johnstone Stoney for three of the hydrogen lines, and others by Soret and 
Lecoq de Boisbaudran. Mr. Arthur Schaster draws attention in Nature 


to a series which he has found in the Iron-spectrum, of which, however, he 
has only as yet examined a seventh part. He states them in a tabular form, 
giving in a first column the corrected wave-length, according to Angstrom; 


‘in a second, a ratio expressed fractionally ; in a third, the effect’ of multi- 


plying the first column by the second; and in a fourth, the nearest observed 
value of other lines: the last column shows the difference between computed. 
and observed values. 

A second table gives a set of tron-lines which can be scranged as Har- 


- moni¢s of a fundamental wave-length of given magnitude. The differences 
-are all small, never reaching an integer, and in one instance sinking to zero. 


He cannot yet say definitely whether all these coincidences are due to acci- 
dent. The true law of distribution, however, he thinks not to have been 
yet found, though harmonic ratios may take a secondary part in it. 

A Fresh Experimental Determination of the Velocity of Light has been 


undertaken by Mr. Nicholson, of the U.S. 1 Navy. He uses, in the main, the 


same apparatus as was employed by Foucault, namely, a revolving mirror and 


reflected image. But in Foucault's experiments the deflection was too small — 


to be measured with the required accuracy. It amounted to only a fraction 
of a millimetre, whereas in these it exceeded 133 millimetres, being about — 
two hundred times that obtained by Foucault. It could be easily increased. 
The distance between the mirrors was nearly 2000 feet, the radius or distance 
of the revolving mirror from the slit was about 80 feet, and the speed of the 


~mirror about 256 revolutions per second. The deflection was measured 


within three or four hundredths of a millimetre i in each observation, so that 


_ the result is probably correct in this respect to within a ten thousandth. A 
shed was erected at one end of the line, in one corner of which a heliostat 


reflected the sun’s rays through the slit to the revolving mirror, and thence 
to the distant mirror. The shed was blackened inside. The revolving 
mirror consisted of a cast-iron frame, containing, between hardened steel 
points, an arbor carrying the mirror—a disc of plane glass about 1} in. diam., 
silvered on the hither side. A small turbine in a box on the same axis was 
rotated by the entrance of compressed air striking its vanes, and by the 
reaction of the same air in escaping... A disc above the mirror served to 
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The apparatus for measuring deflection consisted of a slide-rest, carrying 

an adjustible slit, and an achromatic eye-piece, with a single silk fibre in its 

focus. A piece of plane glass at an angle of 45° is next the eye. The eye- 
piece was moved till the fibre bisected the deflected image of the slit. _ 

To regulate and measure the speed of rotation, a tuning-fork, bearing on 
‘one prong a steel mirror, was employed. This was kept in vibration by 
means of electricity. It was so placed that the light from the revolving 
mirror was reflected to the piece of plane glass in the eye-piece and thence 
into the eye. When fork and revolving mirror are both at rest, the eye 
sees an image of the revolving mirror; when the fork vibrates this image 
is drawn out into a band of light. When the mirror begins to revolve 
this band breaks up into a number of moving images of the mirror; and 
when finally the mirror makes as many turns as the fork makes vibbations A 

these images are reduced to one which is stationary. Hence to make the 
mirror execute a given number of turns, it is only necessary to open the 
valve, until the images of the revolving mirror come to rest. The electric 
fork was compared with a standard Ut 3 fork, the temperature being noted. 
The beats were counted for 60”. 
_ The lens was 8 in. in diameter, not achromatic; focus, 150ft. The star 
tionary mirror was 7 in. in diameter, silvered on the front surface. The dis- 
tances between the various parts of the apparatus having been determined, 
_ the heliostat and distant mirror were adjusted, and the electric fork connected. 
against the standard for 60”. The revolving mirror was then started, and 
regulated until the image came to rest near the cross-hair. The screw was 
then turned until the {cross-hair bisected the deflected image of the slit. 
This was repeated | until ten observations were taken, and then the tempera- 
ture was again taken, and the beats noted. vr five sets of observations 
were taken morning and evening. 

The distance between the two mirrors was taken on au average of five 
measurements, and found to be 1986°23. The rate of vibration of the 
standard fork was found by allowing it to trace its record on the lamp- 
blacked cylinder of a chronoscope, time oes given by a sidereal break- 
circuit chronometer and a Ruhmkorff coil. . 

The direction of rotation was at first sight handed, and stterweeds 
reversed. 

The effects of the vortex of air about the mirror could be fined 4 at any 

speed. To prevent bias in observation, readings were taken by different 
observers independently of each other. 

The result obtained for the velocity of light, in vacuo, was 299: 828 
kilometres per second. Foucault’s determination in C.G. 8. units mane | 
2°98 x 10.49 or 298 kilometres per 4 second. 


ZOOLOGY. 
Development of Oysters.—According to the received opinion, 
| the eggs of the oyster are fertilized inside the shell of the parent, within the 


mantle-cavity of which the young are carried until they are provided with 
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shells of their own; they leave the parent at a tolerably advanced stage of 
development, and the period of their free existence is very short. Mr. W. 
K. Brooks states that in the American oysters things go on very differently. 
Finding that no young oysters were to be met with in the mantle-cavity of 
the parents, he tried artificial fertilization of ova taken from the ovaries, and 
was completely successful,—raising millions of young oysters, and tracing 
them through all their stages of development up to the time when they had 


. acquired all the characteristics which Salensky, Lacaze-Duthiers, Mobius, 


and others, have figured and described in the young European oyster at the 
time it leaves its parent. On the other hand, he never found young oysters 


inside the mantle-cavity of an adult, although from the state of the ovaries 


the individuals examined were evidently engaged in spawning. Mr. Brooks 
gives the following statement of the general results of his investigation :— 
1. The oyster is practically unisexual; at the breeding season each in- 
dividual contains either eggs or spermatozoa exclusively. 
2. Segmentation of the egg takes place very rapidly. 
3. Segmentation is completed in about two hours and gives rise to 
a gastrula, with ectoderm, endoderm, digestive cavity, and blastopore, and a 
circlet of cilia or velum. At this stage of development, the embryos 
crowd to the surface of the water and form a dense layer, less than a quarter 
of an inch thick. 
4, The blastopore closes;. the endoderm separates entirely from the ecto- 
derm, and the two valves of the shell are formed, separate from each other, 
at the edges of the furrow formed by the closure of the blastopore. 
_ 6. The digestive cavity enlarges and becomes ciliated, and the mouth 
pushes in as an invagination of the ectoderm at a point directly opposite that 


which the blastopore had —" The anus makes its —— close to 


the mouth. 


6. The embryos scatter to various depths, and swim i the action of the 
cilia of the velum. The shells grow down over the digestive tract and 


-velum, and the embryo assumes a form so similar to various marine 


lamellibranch embryos which are captured by the dip-net at the sur- 
face of the ocean, that it is not possible to identify them as oysters without 


| tracing them from the egg. The oldest ones that he succeeded in rearing in 
_ aquaria were exactly like the embryos of Cardium, as figured by Lovén. 


7. The ovaries of oysters less than one and a half inch in length, and 
probably not more than one year old, fertilized with seminal fluid from males . 


_ of the same size, developed normally, 


_ An illustrated report on these highly important and interesting investiga- 
tions will appear shortly in the Report of the Maryland Fish Vemma 
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Already Published. 


LEAD. IncLupING DE-SILVERIZATION AND CUPELLATION. With Illustrations, 8vo. 30s. 
This volume i is, to a certain extent, introductory to that on Silver and Gold. | 


WORKS BY CHARLES DARWIN, F.R.S. 


A NATURALIST’S VOYAGE ROUND THE | THE EXPRESSION OF THE EMOTIONS IN 


WORLD. Crown 8vo. 9s. MAN AND ANIMALS. Illustrations. Crown 8vo.12s. 
THE ORIGIN OF SPECIES, BY MEANS THE VARIOUS CONTRIVANCES BY 
OF NATURAL SELECTION. Post 8vo. 7s. 6d. WHICH ORCHIDS ARE FERTILIZED BY 


INSECTS. Woodcuts. Crown 8vo. 9s. 
THE VARIATION OF ANIMALS AND | 
PLANTS UNDER DOMESTICATION. Wood- | THE MOVEMENTS AND HABITS OF 


cuts. 2 vols. Crown 8vo. 18s. CLIMBING PLANTS. Woodcuts. Crown 8vo. 6s. 
THE EFFECTS OF CROSS AND SELF- 


INSECTIVOROUS PLANTS. FERTILIZATION 1n toe VEGETABLE KING- 
Crown 8vo. 14s. DOM. Crown 8vo. 12s 

THE DESCENT OF MAN, and SELECTION | THE DIFFERENT FORMS OF FLOWERS 
IN RELATION TO SEX. Woodcuts, Post ON PLANTS OF THE SAME Seekers Wood- 
8vo. 9s. cuts. Crown Sve. 10s. 6d. 


-WORKS BY MRS. SOMERVILLE. 


Edition, revised. Portrait and Illustrations, Post 8vo, 9s. 


THE STUDENT’S ELEMENTS OF GEOLOGY. By Sm_ 
CHARLES LYELL. Third Edition, thoroughly revised. With 600 Woodcuts. Post 8vo, 9s. 


THE FIRST BOOK OF NATURAL PHILOSOPHY: an Intro- 


duction to the Study of Statics, Dynamics, Hydrostatics, Light, Heat, and Sound, with 
numerous Examples. By SAMUEL NEWTH, M.A., D.D. Small 8vo. 3s, 6d. 


SIX MONTHS IN ASCENSION. An Unscientific Account of | 


a Scientific Expedition. By Mrs. GILL; Prefaced by A Brier AND PopuLAR HISTORY OF | 
THE METHODS EMPLOYED TO DISCOVER THE SUN’s DISTANCE FROM THE EartTH. By DAVID . 
GILL. Second Edition, Map. Crown 8vo. 9s. — 


THE FREEDOM OF SCIENCE IN THE MODERN STATE. 


. By RUDOLPH VIRCHOW, Professor of Pathology in the University of Berlin. Translated 
from the German, with the Author’s sanction. Second Edition, Feap. 8vo. 2s. 


KIRKES’ HANDBOOK OF PHYSIOLOGY. By W. MORRANT 
BAKER, F.R.C.S., Member of the Board of Examiners of the R.C.S. of England, and Lecturer 
on Physiology and Assistant- -Surgeon to St. Bartholomew’s Hospital, and “Senior Surgeon to 
the Evelina Hospital for Sick Children, Ninth Edition. With 400 Illustrations. Post 8vo, 14s. 


SCEPTICISM IN GEOLOGY, AND THE REASON FOR IT. 


An assemblage of facts from Nature opposed to the theory of ‘Causes now in action,’ and 
meeting it. By VERIFIER. Second Edition. With Woodcuts. Post 8vo. 6s. 


JOHN MURRAY, ALBEMARLE STREET. 
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NEW WORK BY PRINCIPAL DAWSON OF MONTREAL. 
This day, Crown 8vo. 7s. 6d., with Forty-four Illustrations. 


FOSSIL MEN 


AND THEIR MODERN REPRESENTATIVES, 


An Attempt to illustrate the Characters and Condition of the Pre-historic Men 
in Europe by those of the American races. 


By J. W. DAWSON, LL.D., F.R.S., F.G.S.. 
Author of ‘ The Story of the Barth and Man,’ ‘ Life’s Dawn on Earth,’ &c., be. 


This day, in 2 vols. crown 8vo. LBs. with Mans, 


HISTORY OF THE RISE OF THE HUGUENOTS. 
: By HENRY M. BAIRD, Professor in the University of New York. 


The history comprised in the present volumes, although strictly speaking of an ecclesiastical 
character, may be considered as identical with the political history of France for a period of not less 
than. half acentury. It embraces the time from the accession of Francis I. in 1516, to the death of — 
Charles IX: in 1574, at which epoch the doctrines of the Reformation had become well grounded in 
France, and the Faguenote had outgrown the feebleness of infancy and stood as a distinct and pow- 
erful body before the religious world. Professor Baird has made use of the researches and discoveries — 
which, during the last thirty years, have shed a fresh light on the history of France at the era of the 
Reformation, Among the ample stores of knowledge which have been laid open to his inquiries are 
| the archives of the principal capitals of Europe, which have been thoroughly explored for the first 
time during that period. Numerous manuscripts of great value, for the most part unknown to the : 
learned world, have been rescued from obscurity. At the side of the voluminous chronicles long since _ 
printed, a rich abundance of contemporary correspondence and hitherto inedited memoirs has accu- 
mulated, which afford a copious collection of life-like and trustworthy views of the past. 


NEW EDITION. 


‘UEBERWEG’S HISTORY OF PHILOSOPHY. 


FROM THALES TO THE PRESENT TIME. 


Translated by GEORGE 6&. MORRIS, A.M., with Additions by the Translator; : 
By NOAH PORTER, D.D., LL.D., on English and American Philosophy ; 
And by V. BOTTA, Ph.D., on Italian ‘Philosophy. — 


Vou. I. ANCIENT AND PHILOSOPHY. Royal Svo. 18s. Third Edition. 
I. MODERN PHILOSOPHY. Royal 8vo. 21s. Second Bdition. 


‘Professor Ueberweg presents a clear, condensed, comprehensive outline of the different systems | 
which have been propounded from the earliest to the latest time. It may be recommended to Students 
of Philosophy with all confidence as an admirable text-book.’— Westminster Review, oe 


‘It is one of that class of books which the more it is known the more it is valued. For certain | : 


purposes—such, for instance, as preparing students for examination—it is admirably adapted, better, 
perhaps, than any other work of the kind.’—Spectator. : 


“It combines in an unusual degree the three qualities of accuracy, siaseiiadas and conciseness, and, 
therefore, it is peculiarly adapted for the use of students, while the copious bibliography renders it of © 
value to the scholar. . The latter portion of the book is singularly well done. Theré is so much that 


is especially excellent in the work, that we e regard the appearance of these two volumes as a boon to 
readers. ’—Athenewm. 


-Lonpon: HODDER AND STOUGHTON, 27 Row. 
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Messrs. and Co.'s 


MACMILLAN’S SCIENCE PRIMERS. 


Under the joint Editorship of 
PROFESSORS HUXLEY, ROSCOE, ann BALFOUR STEWART. 


In 18mo. cloth, 


INTRODUCTORY PRIMER. By Professor Huxtey, F.R.S. 
Chemistry. Prof. H. E. Roscoz, F.R.8. 


Physics. By Prof. Banrour Srewart, F.z.s. 
Physical Geography. 


Geology. By Prof. Gzrmm, r.z.s. 


Physiology. By M. Fosrsn, m.p., F.n.s. 


Price 1s. each. 


18mo. ls. 
: : [This day. 
Astronomy. By J. N. LockYER, F.B.8. 


Botany. By Sir J. D. Hooxss, r.z.s. 
Logic. By Prof. JEvons, F.n.s. 
Political Economy. By Prof. Jzvons. — 


Others to follow. 


EASY. LESSONS IN SCIENCE. 
Epirep by Professor W. F. BARRETT. 


HEAT. By C. A. Marrinzav. Illustrated. Extra feap. 8vo. 2s. 6d. 
LIGHT. By Mrs. F. E. Awpry. Illustrated. 2s. 6d. — 
Others to 


EARLY MAN IN BRITAIN, 


AND HIS PLACE IN THE 


TERTIARY PERIOD. By W. Boyp Dawxins, F.R.S., Professor of Geology in Owens 


College, Manchester. With numerous Illustrations. Medium 8vo. 25s. 


[This day. 


A SHORT GEOGRAPHY OF THE BRITISH ISLANDS. 


By Joun Ricnarp GREEN and Axice Stoprorp GREEN. With 28 Maps. F cap. 8vo. 3s. 6d. 
The Times says :—‘ The little work may be read with pleasure and profit by any one. We 


‘trust it will gradually find its way into the higher forms of our schools. With this text-book as 
his guide, an intelligent teacher might make geography what it really is—one of the most inter- 


_ esting and widely instructive studies.’ 


STRUCTURAL BOTANY: or, ORGANOGRAPHY ON THE. 
BASIS OF MORPHOLOGY. By Professor Asa Gray, LL.D. With a Glossary of 


Botanical Terms and numerous Illustrations. 8vo. 10s. 6d. 


[This day. | 


CLASS-BOOKS OF ELEMENTARY SCIENCE. 


By J. N. Lockyer, F.R.s. 
With Illustrations, 5s. 6d.. QUESTIONS, 1s. 6d. 


| Botany. By Prof. Oxiver, F.R.S., F.L.8. 


With Illustrations, 4s. 6d. 


Chemistry. By Prof. Roscoz,¥.z.s. With 


Illustrations, 4s. 6d. 


CHEMICAL PROBLEMS ADAPTED the 
By Prof. THorPe. With Key, 2s 


Chemistry. —Owens College Junior Course | 
of Practical Chemistry. By F. JONES, F.R.S.E. | 


Preface by Prof. Roscor. 2s. 6d. 
Questions on Chemistry. Problems 


and Exercises in Inorganic.and Organic Chem- | 


istry. By F, JonEs. 33s. 


Logic, Deductive and Inductive. By 
J F.R.S. 38, 6d. 


Ph siology: Prof. Hux.ey, F.z.s. With 
Illustrations, 4s. 6d. . QUESTIONS, 1s, 6d. | 


Political ieee for Beginners. 
_ By M. G. Fawcett. With QUESTIONS, 2s. 6d. | 


Physics. By Prof. B. STEWART, F.B.S. With 
I ustrations, 4s. 6d. 


Natural Philosophy for Beginners. 
By I. TODHUNTER, M.A., F.R.S. Part I., PRo- 
PERTIES of SOLID and FLUID BopiEs, 38. 6d, 
Part II., SounD, Licut, and Heat, 3s. 6d. 


Physical Geography. By Prof. 
F.R.8. With Illustrations, 4s. 6d. QUESTIONS, 
ls. 6d. 


Sound: An Elementary Treatise on. By 
Dr. W. H. STONE. Illustrated, 3s. 6d. 


MACMILLAN ‘AND CO., LONDON. 
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THE 


Jacob Bright, m.P. 
Thomas Burt, M.P. 

J. Chamberlain, M.P. 
Hon. J. C. Dundas, m.P. 


Charles R. Darwin, 


George Godwin, F.R.8. 


Sines HEYWoopD, M. A., F.R.S. 
Tue THE EARL OF ROSEBERY. 


His GRACE THE DUKE OF WESTMINSTER, K.G. 
MaJor-GENERAL THE MARQUIS OF CONYNGHAM. 
Tue Rieut Hon. tHe or Dersy, K.G. 
THE RiegutT HON. THE EARL OF ILCHESTER. 
THE RIGHT HON. THE EARL OF ROSEBERY. 
THE Rieut Hon. ViscoUNT HARBERTON. 


Professor W. H. Flower, F.R.8. 


SUNDAY SOCIETY. 


9 CONDUIT STREET, W. 
To obtain the Opening of Museums, Art Galleries, Libraries, € Gardens, on Sundays, 


INSTITUTED IN LONDON, 


jOresident, 


Presivents. 


Gice-JPresidents. 


G. Errington, m.P. 
Professor H. Fawcett, M.P. 
Holland, m.P. 

C. H. »Q.C., M.P. 


Sir H. Johnstone, Bart., M.P. 


James Heywood, F.R.8. 

Professor Thomas H. Huxley, F.8.s. 
Professor E. Ray F.R.S. 
Benjamin W. Richardson, F.R.s. 


AUGUST 6, 1875. 


THE RIGHT HONOURABLE THE EARL OF DUNRAVEN, K.P. 


Very Rev. STANLEY, D. D. 
Sir Henry THompson, F. R. C.8. 


Tue Riant Hon. Viscount Powerscourt, K.P. 
Tuer Riaut Hon. LORD BELPER. 
‘Ture Rieut Hon. Lorp DORCHESTER. 
Rieut Hon. LorD ROMILLY. 
Tue RicgHt Hon. Lorp THURLOW. 


F. Pennington, M.P. 
H. B. Peard, m.P. 
P. A. Taylor, m.P. 
B. Whitworth, m.pP. 


President of the Reyal Society. 
Professor de Chaumont, F.R.s. 


Warren De La Rue, F.R.s. 
C. William Siemens, F.R.s. 
Professor J. Tyndall, F.R.8. 


Rev. A. P. Stanuey, D.D., Dean of Westminster. 


v. Wm. Binns, Birkenhead 


y. Stopford A. Brooke, m.a. 
vy. Lewis Campbell, m.a., St. 


Andrews. 


ight Rev. Monsignor Capel, D.D. 


v. H. W. Crosskey, F.G.s., 
Birmingham. 


Venerable Archdeacon Dunbar. D.D. 
Rey. Septimus Hansard, M.A., 
Rector of Bethnal Green. 
Rev. H. R. Haweis, M.A. 
Rev. J. Page Hopps, 
Rev.Alger, Kingsford, Shrewsbury. 
Rev. Brooke Lambert, M.A. 


vy. Robert B. Drummond, B.A.s 


Edinburgh. 


L. Alma Tadema, R.. 
. F. Watts, R.A. 
red Elmore, R.A. 


iss Sophia Beale. 
rs. Charles Bray. 
rs. William Burbury. 
rs. H. Chapman. 


Professor Sheldon Amos. 
Professor Alex, Bain, LL.D. 
Aberdeen 

Professor W. H. Corfield, 

M.A., M.D. (Oxon.) 

Prof. Chas. Cassall, LL.D. 
Prof. E. Frankland, D.C.L. 
Professor W. H. Morley. 
Prof. F.Max Miller,Oxford. 
Professor J. R. Seeley, 

_ Cambridge. 

m. E. A. ‘Axon, F.R.8.L., 
Manchester. 
lderman Thomas Baker, 
Manchester. 


Sir John F. Clark, Bart. 
Sir Henry Cole, K.c.B. 


J. E. Millais, r.a. 
Thos. Woolner, R.A. 
Hubert Herkomer, A.R.A. 


Rev. Alex. Mackonochie, m.a. 
Rev. Frank E. Millson, Halifax. 


THE RAMSAY. 


Rev. William Rogers, Rector of 
Bishopsgate. 

Rev. G. Smith, p.p. 

Rev. Henry Solly. 

Rev. H. C. Shuttleworth, m.a., 
Minor Canon of St. Paul’s. 

Rev. J. D. La Touche. 

Rev. Charles Voysey, B.A. 

Rev. Mark Wilks. 


Sir Arthur Hobhouse, K.C.8.I. 
Sir Edward Sullivan. 


Sir Henry F.R.C.S. 
Freperick Leicuron, President of the Royal Academy 


Frank Dicksee. 
Professor Legros. 
W. Holman Hunt, 


Lapy BowRIna. 


Mrs. Rose 
Mrs. William | 
Mrs. W. Holman Hunt. 

Mrs. Algernon Kingsford. 


W. Barfoot, J.e., Leicester. 
James Beal. 
Henry 8. Bicknell, J.P. 
James Booth, 
James L. Bowes ,Liverpool, 
J.C. Buckmaster. 
P. J. Budworth, J.pP., 

J. Comyns Carr. 


“Arthur Cates, F.I.B.A. 


John Chapman, M.D. 

T. ChatfeildClarke, F.1.B.a. 
Erasmus A. Darwin. 

Geo. Dixon, Birmingham. 
Wm. H. Domville. 


Miss Anna F. Parsons. 
Madame Ronniger. 
Mrs. 8. Sainsbury. 
Mrs. J. H. Simpson. 


C. R. ix. M.D. 
Joseph F. B. Firth, 11.8. 
Fredk. J. Furnivall, M.A. 
Alderman Grundy, Man- 

chester. 
Charles Hancock, m.a. 
Ald. W. Haynes, Maidstone. 
Geo. Jacob Holyoake. 
James Hopgood. 


T. C. Horsfall, 


W. E. H. L 


Edwd. Maitland. 
William Mather, J.P. 
Vice-Admiral Maxse. 


Chairman of Committee— Professor W. H. Corfield. 


Treasurer — Frederick Long. 


All communications should be sent to the Office— 


.On Saturday, May 8th, 1880. 


THE EARL OF DUNRAVEN will take the Chair at 4 o’Clock. 


TRudolf Lehmann. 
W. Cave Thomas, F.8.8. 


William L. Thomas. 


‘Mrs. Craik (Miss Muloch ), author of ‘J ohn Halifax, Gentleman.’ 


Miss Anna Swanwick. 
Miss Helen Taylor, 
M.L.S.B. 


F. D. Mocatta. 

James Nasmyth. 

W. H. C. Nation. 
Charles J. Plumptre. 
Hodgson Pratt, F.R.G.S. 
Charles Reade. 
Samuel Sainsbury. 


‘H. Sandwith, c.B., D.C.L. 


F. Manley Sims, F.R.C.8. 

Herbert Spencer. 

J. H. Thomas, m.pD., Mer- 
thyr Tydvil. 

Jas. Walter, J.P., Swansea. 

Thos. H. Watson, F.I.B.A. 


John Westlake, Q.C., M.A. 


Bankers — London and South-Western Bank. 
Honorary Secretary — Mark H. Judge (6 Dudley Place, W.). 


THE FIFTH PUBLIC ANNUAL MEETING will be held at the FREEMASONS’ HALL, 
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DEVOUT THOUGHTS BY DEEP THINKERS. With a Preface by the Rev. 


matters of any real 


‘NEW LIGHTS UPON OLD LINES; or, Vexed Questions in Theological 


‘A NEW SOLUTION IN PART OF JOHN’S REVELATION. Showing that 


JAMES NISBET PUBLICATIONS. 


The British and Foreign E vangelical Review. 


Published Quarterly, price 3s. 6d. 
Among other reviews of the current number are the following: — 
‘The number is one rich in interest and value, and if those which are to follow realize the 
wa poremamtee which it excites, the Review cannot fail to have still a useful career.’— Weekly Review. 


. Rises in its current number above its usual average of ability and interest. ’— Scotsman. 


ts The present number of the Review is one of the most interesting which has been scion for some 
time,’—Inverness Courter, 


THE CATHOLIC 
| Monthly, price 1s. 
Edited by Professor W. C. Buarxiz, D.D., LL.D. 


‘The Catholic Presbyterian worthily sustains its position as a J ournal for the interchange of 
thought in the Presbyterian world.’—Glasgow News. | 
‘The Catholic Presbyterian for March contains several essays of original thou oe and great 
power.... The serial is a very valuable addition to our religious periodicals.’—Nottingham Haupress. 
; ‘The Catholic Presbyterian for this month has abundant material for thoughtfal readers, ’—A yr 
Advertiser. 


Speaking of these two Magazines the North British Daily Mail says:— _— 
“The two publications will keep any household thoroughly posted up in all theological and 


New Edition, 12th Thousand, crown 8vo. 3s. 6d. cloth. 
NOONTIDE AT SYCHAR; or, The Story of Jacob’s Well. A New Testament 
Chapter in Providence and Grace. By the.Rev. J. R. Macpurr, D.D. 


‘It is poetic throughout, and will detract nothing from his well-earned and well-established 
position as a graceful, ne and pleasant writer who makes the old things new.’— Weekly 
Review. 


SYNOPTICAL LETTERS ON THE BOOKS OF HOLY SCRIPTURE. By 


the Rev. DONALD FrasER, D.D. First Series—Genesis to Canticles. Second Series—Isaiah 
to Acts. Third Series—Completing the Work. Post 8vo. each 6s.. cloth. 


Controversy at the Present Day Critically and Exegetically Discussed. By THOMAS Monck 
Mason, B.A., T.C.D. First and Second Series. Crown 8vo. each 6s. cloth. 


SERMONS PREACHED ON VARIOUS OCCASIONS IN TRINITY CHURCH, 
- DUBLIN. By the late Right Rev. JoHn GREa@, Bishop of Cork, Crown 8vo. 6s., with 


Steel Portrait. 
‘For breadth of power, for originality of illustration and richnose of imagery, for searchi 
exposition and sereiNg exhortation, Bishop Gregg’s Sermons are unequalled.’—Belfast New 
etter. 


Chapters I. to XI. chiefly describe the Apostacy, Chapters XII. to XXII. the True Church. 
By the Rev. R. Gascoyne, of Bath. Crown 8vo. 5s. cloth. 


J. C. RyLe, B,A., Vicar of Stradbroke, Suffolk. In Two Volumes, post 8vo. 16s, cloth. 


AN. EXPOSITORY AND PRACTICAL COMMENTARY ON THE BOOKS. 
OF SCRIPTURE. Arranged in Chronological Order: Being a Bible Manual. Translated 
ang Bg = Work. Edited by the late Dr. C. G. Bartu, of Calw, Wiirtemberg. Imp. 

vo. clo 


‘London: JAMES NISBET & Co. 21 Berners Street. 
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MR. DAVID BOGUE’S 


WORKS BY DEAN ALFORD. 
THE NEW TESTAMENT. After. the Authorised Version. Newly 


compared with the original Greek, and Revised, Long Primer, crown 8vo, cloth, red 
edges, 6s.; Brevier, fcap. 8vo. cloth, 3s. 6d. ; Nonpareil, small 8vo, 1s. 6d., or in calf extra, 
red edges, 4s. 6d. 


HOW TO STUDY THE NEW TESTAMENT. Part L—Ta 


Gospets anD Tue Acts. Part Epistixs (First Section). Part 
(Second Section) and Tux Revexation. Three vols, Small 8vo, 3s. 6d. each. 


THE QUEEN’S. ENGLISH. A Manual of Idiom and Usage, 
Fifth Edition. Revised and enlarged, Post 8vo. cloth, 


By rae or ‘THE SCHONBERG- COTTA FAMILY.’ 


‘AGAINST THE STREAM. The Story of an Heroic Age in 
England, With Illustrations, Fifth Edition. Post 8vo. cloth, 6s. 6d. 


THE BERTRAM FAMILY. With Illustrations. Post 8vo. cloth, 6s. 6d. 


CONQUERING AND TO CONQUER. A Story of Rome in the 
“- Days of St. Jerome. With Illustrations. Crown 8vo, cloth, 5s. 


LAPSED, ‘BUT NOT LOST. A Story of Roman Carthage 


Crown 8vo. cloth, 5s. 


| SELECTIONS FROM THE WRITINGS OF Tux or 
COTTA FAMILY,’ Post 8vo. cloth, 6s. 6d. 


CLIMATE AND TIME IN THEIR GEOLOGICAL RELA- 


TIONS. A Theory of Secular Changes of the Earth’s Climate. By James Cron, of Her 


_ Majesty’s Geological Survey of Scotland. Illustrated with 8 Coloured Plates and 11 Wood- 
cuts. Demy 8vo. cloth, 577 pp., 24s. _ 


POPULAR LECTURES ON SCIENTIFIC SUBJECTS. By Sir 


Joun F. W. Herscuet, Bart., K.H., &c., Member of the Institute of eine &c. Highth 
Thousand. Crown 8vo. cloth, 6s. 


MAN AND BEAST, HERE AND HEREAFTER. By the Rev 


J. G. Woon, M.A., F.L.8., &c. Illustrated by more than 300 — Anecdotes, ‘Fourth | 


Edition. Post Syo. cloth, 6s. 6d. 


LIVES OF INDIAN OFFICERS. of the History 


of the Civil and Military Service of India. ” Sir J OHN Witarast Kay. Three Volumes. 
Crown 8vo. cloth, 6s. each. _ : 


LIVING VOICES. Selections Recent Poetry. With 


a Preface by His Grace the AncuBisHop of CanteRBURY. Post 8vo. cloth extra, 4s. 6d. - 


MISCELLANIES FROM THE OXFORD SERMONS. OF 
-. JOHN HENRY NEWMAN, D.D. Third Thousand. Crown 8vo. cloth, 6s. 


SCRIPTURE PORTRAITS AND OTHER MISCELLANIES. a 


By ARTHUR Penruyn D.D., Dean of Westminster. Crown 8vo. cloth, 6s. 


THE SUNDAY EVENING BOOK. Short. Papers for Family 


‘Reading. By J. Hammon, D.D., Dean Sranury, J. Eapre, D.D., Rev. W. M. Punsnon, 
Rev. T. Bryney, J. R. Macpvurr, D. D. Fourteenth Thousand. 24mo, cloth antique, 1s. 6d. 


TREASURY OF CHOICE QUOTATIONS. Selections from. more 
“4 than 300 Eminent Authors. With a complete Index. Crown 8vo, cloth extra, 3s. 6d. 


HEROES OF HEBREW HISTORY. By SaMuEL D.D., 
of Winchester. New Edition. Crown 8vo. cloth, 5s. 
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ANNOUNCEMENTS. 


DRAMATIC NOTES, an Illustrated Handbook of the London 
Theatres (Season 1879-80). Edited by Cuantzs Eyre Pascoz. With Illustrations by 
WattER Wiuson. Demy 8vo. 1s. 


THE MODEST RAINDROP, and other Fables for Old and 
Young. Translated from the Persian by the Rev. H. G. Kzrenz, some time Persian and 
Arabic Professor of the East Indian College, Hailibury, Herts. A New Edition, edited “= 
KatHerine KEENE, with Illustrations by Samurn Fry. Square 16mo. cloth. 


YOUTH: its Care and Culture. By: J. Morroter-GRaNvitiE, M.D. 
Crown 8vo. cloth, 2s.6d. 


LONDON IN 1880. By — ie Editor of ‘The Royal Guide to the 
London Charities.’ Illustrated with Bird’s-eye Views of the er Streets. scapes 
8vo. cloth limp, 1s. (To be published annually.) 


A MANUAL OF BEE-KEEPING. Containing Practical Information 
for Rational and Profitable Methods of Bee Management. By J. Hunvsr, late Hon. Sec. 
of the British Bee-keepers’ Association. With numerous Illustrations. Third Edition, 
revised and enlarged. Crown 8vo. cloth, 3s, 6d. : 


RATIONAL BEE-KEEPING. By C. Dr Ripeavcourt. ‘Translate 
from the French by Artuur F. G. Leveson Gower. Feap. 8vo. cloth, illustrated, 2s. 6d. 


FERNS, BRITISH AND FOREIGN. The History, Organography 

Classification, and Enumeration of the Species of Garden Ferns, with a Treatise on thei: 

Cultivation. By Joun A.L. With 200 Illustrations. Fifth Edition 
crown 8vo. cloth gilt, 18. 6d. 


HALF-HOURS IN THE GREEN LANES: a Book for a 


Country Stroll. By J. EH. Tayxor, F.L.S., F.G. 8. with 300 Woodcuts. Fifth 
Edition. Crown 8vo. cloth, 4s. 


HALF-HOURS AMONG ENGLISH ANTIQUITIES. By 

LLEWELLYN JEWITT, F.S.,A, .Contents: Arms, Armour, Pottery, Brasses, Coins, Church 
Bells, Glass, Tapestry, Ornaments, Flint Implements, &c. With 304 Illustrations. 
Second and Enlarged Edition. Crown 8vo. cloth extra, 5s. — | 


OUR ACTORS AND ACTRESSES: the Dramatic Lint, 


Record of the Principal Performances of Living Actors and Actresses of the British. 
Stage. With Criticisms from Contemporary Journals, Compiled and Edited by Cuar.Et 
HK, Pascoz. New, enlarged, and cheaper Edition. Crown 8vo, cloth, 5s. 


THE FERNS OF NORTH AMERICA. By Professor D. C. Eaton, 
of Yale College. Illustrated with numerous Coloured Plates by Jamzs +H. EMERTON. 
Demy 4to. To be completed in 20 Parts, published at saan of about two months, 
price 58. each, Parts 1 to 18 now ready. 


NEW WORK BY THE AUTHOR OF ‘EREWHON,’ 
EVOLUTION, OLD AND NEW. By Samuren Burtzr, Being a 


Comparison of the Theories of Buffon, Dr. Erasmus Darwin, and Lamarck, with that of 
Mr. Charles Darwin. With copious extracts from the writings of the three first-named 
Authors, Crown 8vo. cloth, price 7s. 6d. | | 


| Also, by the same Author. 
EREWHON; : or, Over the Range. Fifth Edition. Crown 8vo. cloth, 38. 6d. 
The FAIR HAVEN. Second Edition. Demy 8vo. cloth, 7s. 64. 
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THE J OURNAL . 
PSYCHOLOGICAL MEDICINE 


AND MENTAL PATHOLOGY. 
HALF-YEARLY, PRICE 3s. 6d. 
EDITED BY 


_LYTTLETON S. FORBES WINSLOW, M.R.C.P., D.C.L., Oxon. 
Lecturer on Mental Diseases, Charing Cross Hospital. 


a frst eeitia of this Journal appeared in January 1848, and was continued for seventeen 
years under the Editorship of the late Dr. Forsrs Winstow. It was the first periodical 
_ work exclusively devoted to the discussion of Medical Psychological Literature in this coun 
At the suggestion of numerous friends, a new series was commenced in April 1875, and i is 
continued half-yearly, under the Editorship of Dr. LyrtLETon S. Forses WINstLow, with whom 
it was the intention of his father (the late Dr. Forszs WinsLow) to have resumed the Editor- 
ship bias, jointly. 


DR. FORBES WINSLOW’S WORKS, 
Now ready, post 8vo, price 12s. 6d. 


WINSLOW'S MANUAL OF LUNACY. 


_ A Handbook relating to the Legal Care and Treatment of the Insane in the Public and Private 
Asylums of Great Britain, Ireland, United States of America, and the Continent. By 
Lyttieton S. Forses Winstow, M. B. and M.L. Cantab., M.R.C.P., Lond., D. C.L. Oxon, 
With a Preface by the late Forses Winstow, M.D., D.C.L. Oxon.. 


EXTRACTS FROM REVIEWS. 


“The bus nay practitioner will find pointed out in this volume the rocks and dangerous quicksands to be avoided : 
in other wo he can easily ascertain what he may and may not do in reference to the confinement and deten- 
tion of persons alleged to be mentally unsound, and fit subjects for surveillance.’—ExTRACT FROM PREFACE. 
“We may safely say that those who follow the instructions given will not have to plead ignorance of the 
law as an excuse for its violation, for they will find in it full and precise directions as to all they need to know © 
respecting the care of the insane, either in public institutions or in — houses, while a very copious index - 
a enable them at any moment to turn to the point they may desire to refer to.’ — MrpicaL PRESS AND 
IRCULAR. 
‘We anticipate that it will become the vade mecum of practitioners in lunacy.’—Law TIMES. 


‘ Under the modest title of ‘‘ A Manual of Lunacy,” Dr. Lyttleton Winslow has published a work which i is 


not only a handbook, but a comprehensive digest of every subject connected with the legal care of the insane,’— 
MEDICAL TimEs AND GAZETTE. 


‘This manual will supply a want long Doctor. 


= mounted on canvas and rollers, price 4s, 6d. ; unmounted, Is. * 


A LUNACY CHART: 


‘Wein a saan of the Lunacy Acts, and having special reference to the Managusnces and 
Care of Persons of Unsound Mind. | 


‘Dr.. Winslow has published a “ Lunacy Chart,” containing a synopsis of the Lunacy Acts havin special 
reference to the management and care of persons of unsound mind. The Chart is framed and intended to hang 
-upinaroom, It will be found extremely useful for immediate and hasty reference.—LANCET, 


‘This is an exceedingly useful Chart, comprising in a small compass a large amount of valuable information 
relative to the legal care of the insane, and a list of all the county and private Asylums in England and 
‘Wales. It will be found a most ready means of reference for a medical man called to act promptly in a case 

of emergency. It is very neatly got up, and can be readily hung on the wall of a consulting-room, and, being 


thus always at hand, will save much time and trouble in searching for books among the book-shelves.’— 
MeEpicaL TIMES AND Gazerre. 


16mo. price ls. 


HANDBOOK FOR ATTENDANTS ON THE INSANE. 


‘Avery useful and practical little book, carefully put together and of small handiness. It would, we 
should think, be found to be very available for the information and more complete wrening of attendants on 
the insane, whether i in asylume or in private life.’—BRrITISH MEDICAL JOURNAL. 


Lonpon: BAILLIERE, TINDALL, & COX, Kine Srrezr, 
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NEURALGIA 


KINDRED DISEASES OF THE NERVOUS SYSTEM. 


ee Ther Nature, Causes, and Treatment. 
“er JOHN CHAPMAN, M.D., M.R.C.P., M.R.C.S. 


From the ‘ Medical Times and Gazette,’ June 14, 1873. 


‘In the present volume, Dr. Chapman aims at something far more than a clinical generalization. 


_,. » He would tell us of the immediate agency by which each and all of these disorders (of the . 


nervous system) is caused, and knowing this he would give us a key to the direct treatment of them 


all... . The author himself sees and welcomes the far-reaching generalizations which his method 
opens out. He does not shrink from saying that here we have a key to disorderly actions of muscles, 


-yoluntary and involuntary, to morbid actions of glands, to disorders of local nutrition, &c. ; that his 


method is a method not only of interpreting and curing neuralgia, but of commanding a vast number 
of very various maladies. Indeed, although no vital function depends primarily and in its simplest 


terms upon the nervous system, yet in man this system has gained so great a control over all actions | 


in the economy, that to command this system is practically to command the whole body. . . ; 


‘Dr. Chapman himself, however, speaks not as a mere theorist. He publishes in adequate detail © 


a very large number of important cases, which together make up a large mass of evidence in favour 


of his views— evidence which cannot be disregarded. . . . These numerous examples of positive 


success cannot be without great —— ; many of them, indeed, are very striking. e do not shrink 
from saying chat these cases are really very striking, for Dr. Chapman relates them in cautious and 
temperate language ; indeed, his whole book ‘is very ably and systematically written, and reads like 
a trustworthy treatise. . . . In conclusion, we consider that Dr. Chapman has written a very able 
book, based on observations and arguments which have evidently cost him much labour and time. 


We consider that in this book he makes a very strong claim upon the attention of his professional — 


brethren, who are now bound to prove or disprove his allegations: we have therefore given the 
subject the space and serious attention in our columns which so large and temperate a work fairly 
demands, e cannot now do more; but it is evident that if Dr. Chapman establishes any great 
part of his thesis, he has made one of the most remarkable therapeutic discoveries in the history 


of the art.’ 
From the ‘Medical Press and Circular,’ April 30, 1873. 
‘The work before us, from the pen of Dr. Chapman, presents an elaborate analysis of the 


according to the theories of neuro-pathology to which the author has been led by observation of the 
effects of the particular system of treatment in connection with which his name is chiefly known to 


the medical profession. The careful study of the natural history of the disease, and of the complica- 


symptoms of the whole group of neuralgic diseases, and an interpretation of those symptoms | 


tions which it presents, evinces both careful and continued observation, and a thorough acquaintance . 


with the literature of the subject. The facts and opinions of every writer on neuralgia, English and 
foreign, past and contemporaneous, are laid before the reader fairly but critically, and in a manner 
which renders the work a useful contribution to medical literature, quite apart from the tenets the 


to the test. 
‘It is indeed quite time that the remarkable generalization long since arrived at by Dr. Chapman, 


‘presentation of which is its special object, and which we consider it the duty of the profession to put. 


_ and now supported by the vast array of facts and arguments contained in the volume before us, should 


receive the thoughtful consideration of all those engaged in the treatment of disease. His theory not 


only explains many morbid phenomena, but suggests a rational mode of treating the diseases on which | 


they Spend. This mode has been applied in hundreds of cases with such success that Dr. Chapman 
1s entitled to ask his brethren either to try it in their own practice, or to state the reasons for not 
doing so, and we venture to assert that those who carefully read this volume will hesitate before 
they measure swords with the author. The work is an elaborate and well-sustained argument for 
the truth of the author’s theory, and constitutes so important a contribution to rational therapeutics, 
that we proceed to furnish our readers with a detailed account of its contents.’ | : 


From ‘The Doctor, April 1, 1873. 


_. the work, as a whole, reflects credit on the medical literature of the day. In a lucid style, and 
with logical precision, Dr. Chapman has expounded a theory that every practitioner ought carefully 


_to weigh, and has enforced his doctrines with a mass of evidence that entitles him to a foremost place 


among those accurate clinical observers, who are helping to advance scientific therapeutics. ’ 


London: J. & A. CHURCHILL, New Burlington Street. 


ical | 
try, 
d ig | 
10m 
tor- | 

rate 

By 

on, 
led: 
ten- 

E, 

the 

now 
; | 
AND 

h is 3 

cial 

ang 

ion 

and 4 
ing 

we ; 

on 6 ffl 


TAKE IT HOME TO YOUR FAMILIES. 


— Price Twopence. | Yearly, 1 10s. 10d. 


‘THE WEEK'S NEWS; 


An Epitome of the Press for the Home Circle, Travellers, 
and Residents abroad. 


CONTAINS 
A well-written Summary of the Week’s News. 


An Epitome of Press Opinions on Public Affairs. 
A Careful Report of Proceedings in Parliament. 
A Digest of the Oratory of the Week. 


Interesting Extracts from the Magazines and New Books. 


Reviews of New Books and New Music. 
Notices of New Plays and Public Sibetntanaente, | 
Court, City, Naval and Military Intelligence, &c. &e. 


All the News of the Week Classified under Headings. 


Notes of Novelties and New Inventions. 
The Best of the Wit and Humour of the Week. 
Full Information relating to Dress and Fashion. 


A Chess Problem and Prize Puzzles Weekly. | 
A Programme for the Week of all Public Amusements. 


‘Nothing Objectionable for Family ‘Reading Inserted. 


Subscription ( post -free) 10s. 10d., payable in adoance. | 


~ Post-Office Orders should be made payable to WYMAN & SONS, West 
Central District Post Office, High Holborn, London, W.C. 


Office:—81 GREAT QUEEN STREET, LONDON, W.C. | 
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LAMPLOUGH’S 


EFFERVESCING 


PYRETIC SALINE 


‘HAS MORE THAN A EUROPEAN REPUTATION,’ 


important to all, more especially those who have charge of others, to Travellers, 
English Ministers, British Consuls, and Europeans seeking to reside | 
in Tropical and Foreign Climates. 


Jt is found pre-eminently beneficial in preventing and curing CHOLERA and SMALLPOX, by 

Purifying, Invigorating, and Vitalising the Blood and supplying it with its lost saline constituents. Any person 

who has already the latter complaint should take it, and be kept in a cool and darkened room, to prevent its 

leaving any trace on the features. st 
‘It cures the worst form of ordinary or Sick Headache in ten minutes.’ 

Taken as a morning or evening draught it is most agreeable, invigorating, and cooling ; it removes bilious 

affections, heartburn, and acid eructations, in a marvellous manner. ) 

Her Majesty's representative, the Governor of Sierra Leone, in a Letter of Request for an additional suppl 

of the PrRETIC SALINE, states :—‘It is of GREAT VALUE, and I shall rejoice to hear it is in the hands of all 

Ruropeans visiting the Tropics.’ 

SIOKNESS, HEADACHE, and NAUSEA are in most cases immediately relieved by taking a teaspoonful in 

a tumbler of cold water. This can be repeated once or twice in two hours, if needful. 

SEA VOYAGES.—It is a very valuable accompaniment, and should on no account be omitted. It instantly 

s the sea or bilious sickness. 

For BILIOUS CONSTITUTIONS, giving rise to vitiated secretions, Indigestion, and Eruptions on the Skin, 

a teaspoonful should be taken daily with the dinner in a tumbler of water, and the same quantity on going to bed. 

A spurious Preparation having been palmed upon the Public, with the mere transposition of the words of my 

label, it is needful to notice the Trade Mark on the top right and left-hand corners of the Buff-colowred Wrappers. 


‘RAWUL PINDEE, PUNJAB, INDIA, 28th March, 1871. 


‘On the recommendation of several officers who had some of your tic Saline in the West Indies, all of whom speak in 
the highest terms of it, we were induced to “g 3 it for the first time in this Province. From the ascertained merits of your prepa- 
ration after use in the fever-stricken districts by which we are surrounded, we firmly believe that the use of your Pyretic Baline 
will do more to prevent fever than all the Quinine ever imported can cure. We write thus strongly, because, both from 
personal experience and observation, we believe we have at length found a remedy against the ever-present fevers of these 
parts, which costs the British nation hundreds of valuable lives in Peshawur alone. 

‘We are now willing to enter into special terms for large and continued supplies, &c.’ 


May be obtained of the Proprietor, HENRY LAMPLOUGH, Consulting Chemist, 
113 Holborn, E.C. (second door from Hatton Garden), London. 
Sold by all respectable Chemists, in bottles, 2s. 6d., 4s. 6d., 1ls., and 21s. 


‘HAVE IT IN YOUR HOUSES TO SECURE THESE BENEFITS: 


JOSEPH GILL 


And is 


| GOLD MEDAL, PARIS 1878 | 


LOTT’S 
CELEBRATED 
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Sold by all Dealers throughout the World. | | | 


WORKS by Dr, MORTIMER-GRANVILLE. 


Every Packet bears the Fac-simile _ 
Signature, | 


Feap. 8vo. cloth, 1s. - Eleventh Thousand. Feap. 8vo. cloth, le. 


Post 8vo. cloth, 2s. 6d. 


YOUTH: ITS CARE AND CULTURE. 


Fifth Thousand. Feap. 8vo. cloth, ls. 


THE SECRET OF A GOOD MEMORY. | 


THE SECRET OF A CLEAR HEAD. 


Righth Thousand. Fcap. 8vo. cloth, 1s, 
COMMON-MIND TROUBLES. 


Two vols. demy 8vo. cloth, 36s. 


| THE CARE AND CURE OF THE INSANE. 


+ SLEEP AND SLEEPLESSNESS. 
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POPULAR SCIENCE REVIEW. 


XIV. NEW SERIES. 
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RECENT MEDICAL WORKS. 


Demy 8vo. cloth. 


Tracheotomy in Laryngeal Diphtheria 


(MEMBRANOUS CROUP). With special Reference to After-treatment. To which are 
added a few General Remarks on Diphtheria and its earlier Treatment. By R. W. PARKER, 
Assistant Surgeon to the East London Hospital for Children. 


‘ 


Crown 8vo. cloth. 


PATHOLOGICAL CHEMISTRY. Arranged to meet the Requirements forthe Practical 7m 
Examinations in these Subjects at the Royal College of Physicians and College of Surgeons, 3 
By CHARLES HENRY RALFE, M.A., M.D. Cantab. ; F.R.C.P. Lond.; Senior Physician, 
Seamen’ > er Teacher of Physiological Chemistry, St. George’s Hospital. 

the Press, 


Demy 8vo. cloth, 7s. 6d. 
T he Physiological and Pathological Relations 


OF THE VOICE AND SPEECH. By J. S. Bristowr, M.D., F.R.C.P.; Senior 
| _ Physician and ania Lecturer on Medicine, St. Thomas’s Hospital. 


Deuty 8vo. cloth. 
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Demy 8vo. cloth, 7s. 6d. 
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Crown 8vo. cloth.: 
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for Students and. Lovers of Nature. 


d Edited J. ‘TAYLOR, ‘Ph. D., F. S., Gs. 
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new Compact with: the ‘patent three-wick lamp, for burning parafiia or 
any mineral oil, willgive at least: 0 percent. more light than any lamp: previously 
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